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Practically all repair shops have as a basis of their 
operation some form of schedule system. One of the 
; first things done in planning a 
Make a list schedule for locomotives or cars 
of your about to go through the shop is to 
shop problems examine the inspection reports on 
each unit to ascertain what class of 
repairs each locomotive or car is to receive. When this 
work is completed the schedule is then laid out and the 
cars are started through the repair shop. In other words, 
each locomotive or car to be repaired presents a problem 
which is solved by a process of collecting the facts, mak- 
ing a list of these facts and then deciding how and when 
the work is to be done. Why not do the same with your 
shop management problems that must be solved sooner 
or later? Making a list of these problems will not only 
serve as a reminder when your superior officer visits 
your shop and you wish to bring certain items involving 
expenditures to his attention, but will help to keep them 
in mind so that no suggestions bearing on their final solu- 
tion will pass by unnoticed. Solving a problem of shop 
operation or organization before an exigency occurs is 
a big factor in obtaining efficient results, and will also 
eliminate the possibility of being placed in an embarrass- 
ing position by having to get along on a partial or un- 
satisfactory solution which has been worked out under 
the pressure of an emergency. 





One of the important objectives of a supervisors’ or for 
men’s club is to stimulate an interest on the part of its 
a members in improving their leader- 
Training ship ability. Apparently with this 
for thought in mind, all of the fore- 
leadership men’s clubs on the Boston & Maine 
discussed the question of leadership 
at their October meetings. Certain members of each of 
the clubs were asked to prepare and read papers on 
leadership. All of the papers presented at all of the 
clubs were then assembled into a booklet, each foreman 
on the system being furnished with a copy of it. In the 
words of one of the men the idea “went over big.” 
This is only one of a number of splendid things that 
are being done on the different railroad systems in the 
effort to develop a higher standard of leadership among 
the supervisors. Naturally it is resulting in a much more 
intimate contact between the representatives of the man- 
agement and the workers, because it is being more and 
more recognized that no two individuals are alike and 
each one must be treated as an individual and in such a 
way as to inspire confidence and get him to utilize his 
particular talents to as great an extent as possible. 
American industrial prosperity is said to be due in part 
to the fact that a larger use is being made of the intelli- 
gence of the workers and that they are not being hired 
for their manual skill alone. This intelligence, however, 
can only be released in the mutual interests of both the 
worker and employer by real leadership ability on the 
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part of the supervisors and officers. It means much for 
American railroads that the force of this truth is becom- 
ing more and more widely and generally recognized. 





Commenting on the relatively greater success in many 
instances of railroad efforts to control locomotive smoke 
; than of industrial efforts at mini- 
A tribute mizing smoke from power and heat- 
to ing plants, the Bureau of Mines, 
engine crews Department of Commerce, pays the 
following tribute to engine crews: 
“Men who work on locomotives are usually more ef- 
ficient than employees of small industrial plants and re- 
spond more readily to suggestions offered in smoke- 
abatement programs.” ‘The railroads have the advantage 
of more standardized mechanical conditions, on the whole, 
than ordinary stationary plants, but the crew is the most 
important single factor in minimizing smoke formation. 
It is pleasing to have from so impartial a source as the 
Bureau of Mines this public acknowledgment that engine 
crews average higher in effiicency and ready response 
to suggestions for smoke abatement than do stationary 
power plant operators. Usually the road foreman of 
engines is held responsible for the smoke performance 
of engines under the division master mechanic, the 
amount of smoke produced, in the last analysis, re- 
flecting the ability of the individual engine crews. The 
Bureau points out in its bulletin that the engineman 
and fireman should be made equally responsible for 
results in order to gain the engineman’s co-operation in 
working the locomotive. The advisability of equipping 
locomotives with blower valves on each side of the cab 
is suggested, as well as the use of present standardized 
smoke prevention equipment, such as multiple tip 
blowers, quick-opening blower valves, and induction 
tubes in the sides of the fire boxes when necessary to 
provide the air required for complete combustion. 
While the performance of engine crews in smoke pre- 
vention work may average better than that of stationary 
power plant operators, there is still need for improve- 
ment and further effort to educate and stimulate the 
interest of the crews in this subject which will doubtless 
return in direct saving far more than the cost of the 
educational work, to say nothing of the favorable pub- 
lice sentiment created. 





In a large machine shop a drilling operation was per- 
formed on a radial seg oe rae with a 
; single baseplate. reater pro- 

The quality iain oar required ba a line 

of machine was installed, but, on the 
machine tools advice of the machine tool builder, 

it was equipped with two baseplates. 

In operation the machine with the single baseplate was 
worked by one operator, and during the time the work 
was being set, the machine was idle. The machine with 
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two baseplates was worked by two operators, one of 
whom controlled the machine while the other set the 
work on the alternative baseplate, thus keeping the ma- 
chine in constant operation. As the setting time was 
approximately equal to the drilling time, the output 
from the machine with two baseplates was double that 
of the other machine. The capital charge against each 
machine was equal, except for the cost of the extra base- 
plate. Obviously the parts were produced much more 
cheaply on the second machine than on the first. 

That similar difficulties, although not of the same kind, 
affect the replacing of inferior machine tools with those 
designed for more economical operation, is indicated by 
the fact that almost every railroad shop has its share of 
machinery which has become obsolete from the stand- 
point of economic production. True, there are cases 
where the continued operation of very old machine tools 
may be fully justified; but this is the exception rather 
than the rule. The fact that absolete machines are still 
found in railway shops may be attributed to several sea- 
sons, such as lack of capital, the lack of proper ma- 
chine tool experts to present convincing arguments for 
modern machine tools to the management, and even to 
the indifference on the part of the master mechanic or 
shop superintendent toward the machine tool problem. 
I-very machine tool in a railroad shop that has been in 
service ten years or more should be periodically com- 
pared with modern machines from the standpoint of 
the cost of operation and unit cost of production. 
Money available to the mechanical department for ad- 
ditions and betterments should then be placed where it 
will bring the greatest possible return. 


There is much encouraging evidence of a growing ap- 
preciation of the value of beauty and harmony in the 
interior decorations of passenger 
The equipment. So far, however, this 
neglected has been confined very largely to 
local passenger Pullman cars and to special rail- 
road-owned equipment which serves 
Pullman passengers. This, no doubt, is the result of 
competition between railroads which quite generally ex- 
ists for the comparatively long distance traffic between 
the larger cities. Little attention so far has been given 
to the equipment which serves the passengers traveling 
between local points where competition between rail- 
roads does not exist. A new form of competition—that 
between all railroads on the one hand, and the privately 
owned automobile and the motor bus on the other—has 
been developing during the past few years. That this 
competition is effective is proved by the decline in passen- 
ger miles and passenger revenues during the past four or 
five years. 

Are the railroads willing to allow the encroachments 
of these new competing agencies on their local pas- 
senger business to continue unchecked? Are not the 
same considerations which have led to the utilization of 
art in the interior decorations and furnishings of the 
through line passenger equipment just as applicable to 
the coaches which serve the local passengers? This 
question does not imply a belief that the same elaborate 
furnishings should be provided in coach equipment,. but 
it does imply a belief that the local passenger is just as 
susceptible to the influence of pleasing surroundings, and 
certainly to anything which adds to his comfort, as is the 
long distance traveler. While a knowledge of the deco- 
rator’s art is not a requirement of the mechanical depart- 
ment officer, it is within his power. co-operating with 
his passenger traffic officer. to initiate and guide the 
working out of a program of improvements in the 
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appearance as well as in the comfort of the railroad’s 
coach equipment, which, if the experience of a number of 
electric railways is any guide, will mean increased patron- 
age and increased revenue. 

This applies to the old equipment as well as to that 
which is being purchased new. The rooms in homes are 
frequently redecorated. Is there any reason why the 
original type of interior finish of old passenger cars 
must be retained until the cars have been scrapped? The 
seats in automobiles have been made more comfortable 
than those in most coaches. Must the railroads con- 
tinue to suffer this handicap until their present cars have 
been scrapped? 


Many interesting facts relative to the careers of mechani- 
cal department officers in the railroad industry have been 
brought out in the progress report 
of the Sub-Committee on Profes- 
sional Service of the Railroad 
Division of the American Society 
of Mechanical Engineers, an ab- 
stract of which is published on another page of this 
issue. Undoubtedly the most startling fact is that only 
three railway presidents and five vice-presidents holding 
office today on 79 Class I railroads are products 
of the mechanical department. Compared with the 
number of executive officers taken from other depart- 
ments, and especially the engineering department. 
this is a poor showing. But it is also brought 
out in the report that approximately 43 per cent 
of the executive and technical officers and the sales staffs 
of railway supply concerns have been recruited from 
the mechanical departments of the railroads. The re- 
port states that “the duties and responsibilities of many 
railway supply company executives involve problems of 
a mechanical engineering nature.” This, undoubtedly, 
is one reason why more mechanical department officers 
become railway supply company executives than railroad 
executives. 

The highly specialized work of the mechanical de- 
partment officer, of course, makes it difficult for him to 
acquire an adequate picture of the work of other depart- 
ments in order to fit himself for an executive position. 
Yet an executive must have an adequate appreciation of 
the work of all departments so that he can supervise 
their work effectively. This situation is a challenge to 
the mechanical department officer as well as to railroad 
management as a whole. 


A challenge to 
the mechanical 
department 


The Railway Mechanical Engineer has been active for 
many years in promoting a discussion as to the need of 
apprentice training and the ways 
and means of improving such train- 
ing. Not only has it described in 
more or less detail the most suc- 
cessful methods which have been 
used, but it has sought to draw out in various ways 
irank expressions of opinion from the apprentices them- 
selves as to the constructive value or lack of value of 
the practices under which they were being trained. 
Other agencies have also been at work attempting to pro- 
mote a greater interest in this subject, with a view not 
only of training better workers but of developing the 
right sort of supervisors and officers for the future. 

It is significant that the present season promises to 
mark the greatest advance which has ever been made in 
a similar period in the extension of apprentice training 
and the promotion of activities connected therewith. It 
is significant, also, that several-:of those who are promot- 
ing apprentice training have broken away from the beaten 


Apprentice 
training 
progress 











nt 


id 


e- 
to 


of 
se 
to 
ad 





st hee tees Ne a SS yn 
bE aaa al tae 


- 


3 
35 
ot 
Re 
trite 
eh 
v4 
<S 


we Pah ct etd 


iN Ex ce Deep eeb eo oid Le 


MALE GF ad 


IEBRUARY, 1927 





paths and are trying some entirely new methods. There 
are various reasons for this. In some cases there has 
been a certain dissatisfaction with the older methods 
and a belief that better results might be obtained by their 
modification in various respects. Such modifications 
have been based upon studies of training methods in 
other industries or on experiences with the different 
methods used on various railroads. In other cases an 
attempt has been made to find a less expensive method 
of apprentice training as compared to the most advanced 
practices now 1n use. 

lt is significant, also, that while in the past the urge 
lor better apprenticeship training has come largely from 
representatives of management, the workers in several 
instances in the past year or two have started the dis- 
cussion and urged the necessity for improved training 
methods. In other words, the men are interested in 
improving the standards of their vocation and therefore 
adding to the dignity and prestige of their positions. 





One of the great difficulties with present passenger car 
heating is due to non-uniform insulation, in accordance 
with temperature and climatic con- 
ditions in the territory through 
which cars operate. Moreover, the 
window weather stripping; size, 
type and location of ventilators; 
and education of train crews in the proper manipula- 
tion of deck sash or ventilators, all have an important 
hearing. The magnitude of fuel consumption for train 
heating purposes makes it imperative that present prac- 
tices be checked with the greatest care to see what im- 
provements can be made and what heat losses eliminated. 

A passenger car is essentially a room on wheels with 
a large proportion of window area and exposure on all 
sides. Tests have shown that the modern steel car re- 
quires for heating about 2.85 lb. of steam per hour per 
degree of difference in external and internal tempera- 
tures. This difference may reach 75 deg. or more and 
in a 15-car train, therefore, about 3,200 lb. of steam 
per hour are required, or roughly, eight per cent of 
the boiler capacity of the average locomotive assigned 
to haul a train of that size. 

Special emphasis has been placed recently on the 
lack of efficiency due to the use of 2-in. steam train lines 
which, however, are often restricted at the couplings to 
134 in. openings. Tests now under way with unre- 
stricted train lines and superheated steam are expected 
to show the possibility of greatly increased efficiency of 
the car heating plant, enabling long trains to be heated 
adequately under the most severe weather conditions. 

Adequate passenger car ventilation also presents a 
serious problem in which the operation of ventilators is 
of prime importance in securing a happy medium be- 
tween too little ventilation when the car is standing and 
too much when moving at highest speed. One of the 
most comprehensive recent surveys of passenger car 
heating and ventilation requirements was that by K. F. 
Nystrom, engineer of motive power and rolling stock 
of the Chicago, Milwaukee & St. Paul, published be- 
ginning on page 155 of the March, 1924, Railway 
Mechanical Engineer, and page 227 of the April issue 
of the same year. Mr. Nystrom emphasized the need 
of keeping deck screens and ventilators clean, educating 
trainmen in the proper use of deck sash and installing 
exhaust fans wherever necessary to supplement natural 
exhaust ventilators. It is said that probably no other 
feature having to do with the comfort of steam train 
passengers has been the source of more complaint on 


Car heating 
and 
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the part of fastidious passengers and even those of 
average sensibilities than has the matter of ventilation 
of passenger coaches and sleeping cars. 





New Books 


TRAVELING ENGINEERS’ ASSOCIATION ProceepiINGs. Edited by 
W.O. Thompson, secretary, Cleveland, Ohio. 171 pages, 5% 
in. by 8% in. Bound in cloth. Price $1.50 per single copy. 


A wealth of material of interest to traveling engi- 
neers, road foremen of engines and others, is con- 
tained in this report of the thirty-fourth annual conven- 
tion of the Traveling Engineers’ Association, held at 
Chicago, September 14, 15, 16 and 17, 1926. The con- 
tents of the book are arranged the same as that in pre- 
ceding convention reports, one of the interesting fea- 
tures in each annual volume being a brief report of the 
subjects considered at each convention since the first 
held at Chicago in 1893. 





FUNDAMENTALS OF THE LOCOMOTIVE MACHINE SHoP. By Frani: 
M. A’Hearn, assistant general foreman, Bessemer & Lake 
Erie, Greenville, Pa. Bound in cloth, 4¥2 in. by 7% in. 242 
pages, illustrated. Published by the Simmons-Boardman 
Publishing Company, 30 Church street, New York. Price 
$2.50. 


This volume, dedicated to the ever ingenious and re- 
sourceful railroad shop machinist, contains a wealth of 
information which any man engaged in that vocation 
can use and appreciate. Study of the contents shows 
that the book is well named. The author has evidently 
taken particular pains to stick to fundamental practices 
that have proved to be good locomotive shop practices 
in past years, are good today, and will be good tomor- 
row. The machinist is not, however, the only locomo- 
tive shop worker for whom the author has written this 
book. He has outlined for the more advanced workmen, 
the supervisors and for those interested but not directly 
engaged in machine shop work, a summary of the 
methods and tools used in railroad shops. 

Single chapters are devoted to distinctive types of 
machine tools, such as the engine lathe, planer, drill 
press, boring mill, grinding machine, etc., in order to 
meet the needs of the machine shop foreman, the ma- 
chinist, the special and regular apprentice, and the 
mechanical engineer whose work requires a _ close 
acquaintance with shop operation and practices. The 
first two chapters are on the subjects of shop location 
and arrangement, and setting machine tools. The third 
chapter is devoted entirely to belting and chapter four, 
to shop operation. The remaining 16 chapters are on 
the various types of machine tools used in a locomotive 
machine shop. In addition to the 20 chapters on dif- 
ferent phases of locomotive shop work, the book contains 
an appendix of useful rules and tables, many of which 
the author has taken from his note book and which he 
found to be helpful to him in the day’s work around the 
shop. 

Mr. A'Hearn has been a contributor to both the rail- 
way and machine shop trade publications for a: number 
of years. Many are familiar with his “John Dick” 


stories which have been published from time to time in 
the American Machinist and have also read articles he 
has contributed to the Railway Mechanical Engineer 
and Railway Review. This is his first attempt at writ- 
ing a book. Long experience in locomotive shop work 
has, however, well qualified him to write on the subject 
he has selected—M. B. R. 
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Turbine locomotive built’ for the German State Railways by I. A. Maffei, Munich, Bavaria, Germany 


Turbine locomotive for the German 
State Railways 


Designed for experimental heavy express service— 
Develops 2,500 hp.—Total weight 229,000 Ib. 


By G. J. Melms 


Consulting engineer, Paris, France 


a high state of efficiency has resulted in the Ger- 
man State Railways placing an order for a sec- 
ond turbine locomotive from I. A. Maffei, Munich, 
Bavaria, Germany. This locomotive, which was recently 
delivered, develops 2,500 hp., and is designed to haul 
heavy express trains at an average speed of 62 m.p.h. 
and at a maximum speed of 78 m.p.h. The general de- 
sign and construction of this locomotive has been made 
as far as possible similar to that of the standard recipro- 
cating Pacific type locomotives recently adopted by the 
German State Railways. The diameter of the driving 
wheels of the turbine express locomotive is 68.8 in., 
which is about 10 in. less than that of the standard loco- 
motives. 
Following the same general trend in the design of the 
standard locomotives, the construction of all parts of the 


f NHE endeavor to develop the steam locomotive to 


new turbine locomotive is of the greatest simplicity and 


they are easy of access. The total weight of this locomo- 
tive is 229,000 lb., of which 132,000 Ib. is carried on the 
drivers. The boiler is of conical construction and op- 
erates at a pressure of 324 lb. 

It was left to the builders and principally to the chief 
engineers, C. Imfeld and Mr. Ludwig, to comply with 
the required operating conditions and the following de- 
scription may serve to show the reader how far the 
problem has been solved. 

The turbine and the electric locomotive naturally have 
many features in common, one of the most important 
being a smooth starting tractive force. Having a higher 
adhesion, a greater proportionate tractive force can be 
utilized than is possible with a reciprocating type loco- 
motive and besides the reciprocating and other parts 
can be dispensed with. 

The greater axle loads permit an increase in the total 
weight of the locomotive, which made it possible for the 
builders to increase the boiler pressure to 324 lb. Be- 
cause of the high pressure and the saving of steam by 
the condenser, the dimensions of the normal locomotive 
boiler were considerably reduced. Shortening the boiler 


length and reducing the smoke box dimensions created 
additional space on the front end of the locomotive, 
making room for the turbine and the reduction gearing. 

Similar to the electric locomotive, the turbine gear 
drive is so arranged that the power of the turbine shaft 
is transmitted by two pinions through reduction gearing 
to a jack shaft and from this shaft to the main connect- 
ing rods and the six-coupled driving wheels. 


General description of the Maffei locomotive 


Two surface condensers are located on each side of 
the boiler. The exhaust piping to these condensers pass 
through the center supporting yoke of the boiler. A 
suction draft fan, directly connected to a small turbine, 
is fixed to the inner side of the smoke box door, and 
serves to eject the waste gases. The air of the con- 
denser is removed hy two single-stage air suction steam 
ejectors. The condensate water is removed by a pump 
directly connected to a piston feedwater pump. A West- 
inghouse air compressor and small turbine-driven dyna- 
mo for electric lighting, etc., are also provided. 

The tender has been considerably increased over the 
standard length, the forward part having storage space 
for fuel and feedwater. Adjoining this is a small space 
for the turbine which drives the air fans and the cooling 
water pump. The remaining portion is occupied by the 
cooling installation, which consists essentially of a spray 
cooler. The water flows downward over flat metal 
sheets while the cool air is admitted through. the sides 
of the tender and passes over the flat metal surfaces 
exposed to the spray, finally being ejected by two fans 
placed horizontally in the roof of the tender. 


Comparative weights of the turbine and standard Pacific 
type locomotives of the German State Railways 


Turbine Standard Pacific 
ne a locomotive type locomotive 
Le SEE ee ee 132,000 Ib. 132,800 Ib. 
EEN 1556 A cs ainncc is csajaricleiend-wakoon 229,000 Ib. 249,000 Ib. 
MERE So oo Sis cis cintayawiardle aed 150,000 Ib. 148,000 Ib. 
Total engine and tender.............. 379,000 Ib. 397,000 Ib. 
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Elevation drawing of the German State Railway’s turbine locomotive 


The turbine locomotive, considered alone according 
to the figures comparing it with the standard Pacific 
type, is the lighter of the two, so the weight of the con- 
densing apparatus results in less weight than that of a 
standard locomotive. 

It is evident that the cost price of the turbine loco- 
motive will be higher than the reciprocating locomotive, 
but the latter has the advantage of a century of experi- 
ence in production which can only be overcome as: tur- 
bine locomotives increase in number. Of the coal con- 
sumed, 15.6 per cent of the total heat can be utilized at 
the crank pins when the locomotive runs at the rate of 
43.5 m.ph., whereas the express reciprocating type lo- 
comotive of standard construction will give a value of 
seven to eight per cent. 

It has been estimated that one horsepower at the jack 
shaft will absorb 7,280 B.t.u., or with coal having 12,- 
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End elevation of the tender, showing the water cooling units 


780 B.t.u., 1.26 lb. of coal per horsepower (including 
the steam used for the auxiliary machinery). In the win- 
ter, the total net efficiency will be increased, due to the 
train heating, and it is then expected to increase up to 
20 or 22 per cent. 

The feedwater of the turbine locomotive is forced 
through two feedwater heaters placed in series, and is 
heated by the exhaust steam from the auxiliary machines 
up to a temperature of about 260 deg. F. It must be 
admitted that by pre-heating the air for combustion, 
or by increasing the feedwater heating installation, 
further saving can be obtained. For example, an increase 
in the feedwater temperature up to 570 deg. F. and 
above, by means of the exhaust gases, would also require 
an increase of the heating surface of the feedwater 
heater. Cooling the exhaust gases would diminish the 
volume of the gases and permit the installation of a 
smaller exhaust fan, which would reduce the amount of 
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work at this point. A saving of 4 per cent could thus 
be obtained, but at the cost of considerable complications. 


The main turbine and reduction gear 


The turbine is situated above the engine truck with 
its axis at right angles with the center line of the loco- 
motive and transmits its power by means of a double 
reduction gear through connecting rods to the driving 
wheels. The forward drive and the backward drive tur- 
bines, are enclosed in the same housing. At a locomo- 
tive speed of 78 m.p.h. the turbine shaft runs at 8,800 
r.p.m., which is reduced through a gear ratio of 1 to 24. 

The forward turbine consists of two discs in the high 
pressure end, each containing one row of blades at the 
rim, followed by an impulse wheel and five reaction 
wheels of suitable diameters. ‘The end thrust is counter- 
balanced by a balance piston at the high pressure end. 

The backward drive turbine consists of a velocity disc 
of smaller diameter having three rows of blades re- 
volving in a vacuum while the forward drive turbine 
is in action. The steam expands in the nozzles of the 
backward drive turbine from admission to vacuum and 
exerts but little reaction effect on the blading. The hous- 
ing of the backward drive turbine is located inside of the 
main turbine and its construction 
provides a guide channel so ar- 
ranged that the exhaust from 
both turbines is led to the same Jo 
outlet without interfering; that 
is, it prevents the steam from one 
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in order to permit the steam to flow to both of the sur- 
face condensers located on both sides of the boiler, as 
shown in the cross-section drawing, through the smoke- 
box. 

In case the condensers should fail to function, a safety 
valve prevents any undue pressure on the turbine vac- 
uum pipe line and in the condensers. The safety valve 
will come into action if the cooling apparatus fails to 
operate, whcreas in case of an accident to the condensate 
pump, the steam will continue to be condensed and the 
condensate in by-passing the condensate pump, will then 
be forced into the feedwater reservoir on account of the 
high pressure. In this case, the steam injectors can be 
placed in service. 


Construction of the main turbine blades 


The turbine blades are milled out of the solid nickel 
steel and are machined in special jigs to insure absolute 

















other. It is evident that the _ 
backward drive turbine cannot 
produce the same effect as the for- 
ward, but this is a secondary 
question for an express locomo- 
tive. 
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showing a section through the 
main turbine, a separate cast 
steel steam admission chamber 





upper part of the turbine casing. 
Inasmuch as the backward tur- — 
bine absorbs the total drop of 
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Drawing showing the blade arrangement of the main turbine and method of controlling steam distribution 


total admission. For that reason the steam admission 
passages in the casing leading to the nozzles have been 
made larger than the customary design. 

The ends of the shafts of the turbine spindle, referring 
to the section drawing of the main turbine, are provided 
with dummy packing which permits the necessary end 
play. The exhaust flange located on the upper half of the 
turbine casing, shown in the drawing of the blade ar- 
rangement, is coupled to a flexible expansion joint which, 
in turn, is attached to the boiler support. This support is 
so arranged as to serve as a continuation of the vacuum 
pipe and is divided into two branch pipes under the boiler 


accuracy. The shape of the socket of the blades is made 
somewhat in the shape of a distorted parallelogram, so 
that the blades can be inserted in the rim of the disc by 
a turning motion of the blade. This design eliminates the 
need of enlarging the groove in the disc and also pro- 
vides a secure attachment of the blades to the rim. 
Notches on both sides of the blade fit into a suitable pro- 
jection in the groove of the disc. Blades having the 
greatest lengths have tapered tips to compensate for the 
increased stress. The material from which the blades are 
milled varies from 3 to 5 per cent nickel steel or chrome- 
nickel steel, according to the stress the various blades are 
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subjected to. The shroud ring is made of Monel metal. 

In order to insure good efficiency even at low load, 
the forward as well as the backward drive turbines are 
regulated by four single nozzles. The two cast steel ad- 
mission chambers attached to the two sides of the upper 
half of the casing have an independent pipe connection 
to the superheated steam chest. The valves, provided 
with nickel seats, are self-closing with positive openings 
and are connected together by means of a regulator shaft 
and bevel gears. They can be directly manipulated 
by the reverse gear control in the cab. A dial and 
pointer indicate the position of the various valves. The 
gear can be conveniently handled in a manner similar 
to that used on most steam locomotives in Europe. 
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struction. The pinions are located in an exact line with 
the two intermediate gears. The former are subject 
only to torque stresses. The shafts are not subjected to 
any bending moment. The two intermediate gears trans- 
mit the total force. 

It was found to be expedient to provide a certain flex- 
ibility in the direction of rotation which would also tend 
to insure that each gear would take its share of the 
work. Springs permit the gear frame to be subjected to 
considerable play in both directions of rotation. Inas- 
much as two pinions act on each intermediate gear, the 
width of the teeth could be somewhat reduced, but it is 
evident that, in order to insure faultless operation, the 
various bore holes for the spindle intermediate shaft and 
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Horizontal section through the main turbine 


The main regulating valve is not balanced, and it can 
only be opened by means of a small auxiliary valve. The 
opening of the auxiliary valve causes a rise in pressure 
behind the seat of the main valve, all the nozzle valves 
being closed at the same time. With this arrangement 
the engineman is obliged to use the gear control for 
pressure reduction, and not the regulating valves. 

The turbine shaft is rigidly secured in the bearings 
and, in addition, the projecting ends are suitably guided. 
The pinions are secured to the shaft ends on conical 
stubs, as shown in one of the drawings, and are allowed 
little play in the direction of rotation. This is because 
the ends of the turbine shaft, as well as the hollow shaft 
on which the pinions are mounted, are of flexible con- 


the gear shafts must be absolutely parallel. The disc 
brakes are pressed together by means of springs which 
tend to eliminate vibration. All parts of the brake are 
lubricated by a system of modern design. The material 
used for the gears, bearings, etc., is mainly of Krupp 
special steel. 

A gear-driven oil pump which operates in both direc- 
tions is connected to one of the turbine shafts. It pumps 
lubricating oil from the reservoir and forces it directly 
into the pipe which distributes the oil to the various 
bearings. The usual modern devices used to lubricate 
high-speed pinions with spray and oil vapor, as well as 
an oil-cooling apparatus, are provided. The cooling ef- 
fact of the air, when the locomotive is in motion, is uti- 
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lized and provision is also made to cool the tubes of the 
oil-cooling apparatus with water, which is controlled by 
the engineman. 


The condensers 


The two condensers are connected in parallel for both 
the flow of steam and of water. The cooling water 
flows in four streams, so that a high rate of flow is ob- 
tained. A separate group of cooling tubes for the 
trapped air is provided. Suitable care in the construction 
of the joints and the mode of adjustment of the tubes 
to prevent sagging has been taken and the tubes can 
be inspected or removed without having to remove the 
condenser from the locomotive. 

The condensate flows from the condensers to an in- 
termediate tank provided with a float gage. From here 
it is drawn off by the condensate pump which is directly 
connected to the feedwater pump. These pumps are sur- 
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The feedwater heater tanks’ are located in the rear of 
the condenser. The steam in one is under atmospheric 
pressure. This heater absorbs the exhaust steam from 
the feedwater pump, the air compressor, the two steam 
ejectors and the dynamo turbine, which heats the water 
coming from the condensers at from 110 to 120 deg. up 
to 190 deg. or 200 deg. F. The water is then forced 
to the second feedwater heater to which steam is ad- 
mitted at about 37 lb. gage pressure. This heater re- 
ceives the exhaust from the turbine connected to the 
cooling water pump on the tender and part of the time 
it also receives the exhaust steam from the suction draft 
turbine, which reheats the water up to a temperature of 
about 260 deg. F. Any superfluous steam passes 
through a regulating valve to a low pressure stage of 
the main turbine. 

In order to save steam under all conditions, a small 
additional condenser is placed between the main conden- 


Arrangement of reduction gearing from the main turbine 


rounded by a water chamber connected to the feedwater 
reservoir in the tender. The condensate pump can only 
work up to atmospheric pressure; the feedwater pump 
forces water out of the reservoir into the boiler. 


The feedwater heater 


A by-pass in the feedwater pipe enables the engine- 
man to allow the feedwater pump to run without load 
for a time, in order to enable the condensate pump to 
work independently. The speed of the pump can be 
controlled from the cab. In case the speed of the pump 
is not sufficient, the water in the intermediate tank is 
raised and the float gage indicates this in the cab. This 
warns the engineman to operate the pump at a greater 
speed. But, as the capacity of the condenser pump is 
about 20 per cent greater than the feedwater pump, 
this indication will not often occur. The air in the con- 
densers is ejected by two steam ejectors, the exhaust 
steam from which is condensed in the feedwater heater. 


sers, in which the non-condensed steam from the feed- 
water heater is condensed and the water flows back to 
the reservoir. 

Two detachable rubber hose equipped with self-ad- 
justing couplings, conduct the cooling water to and from 
the tanks of the tender. Live steam flows from the 
engine to the tender through a combination metal hose, 
located near the center line of the locomotive. 


New design of suction draft is provided 


A novel construction was created in order to solve 
the important question of suitable draft in the smoke 
box. As may be seen from the drawings, a small high 
speed turbine is located in the door of the smoke box, 
which operates with superheated as well as with satu- 
rated steam. It is directly coupled to a draft fan of 
special design. This fan is extremely simple in de- 
sign and form, made of non-rusting Bohlsteel, and 
ejects the gases from the smoke box. 
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The draft fan operates at a speed of from 6 to 7,000 
r.p.m. This unit and its housing form the projecting 
point of the door which receives a strong cooling effect 
on the front bearing and the oil chambers directly ad- 
jacent, while the locomotive is running. The turbine 
casing has ribs cast on the outside to cause the air to cir- 
culate around the turbine and also to cool fhe bearings. 
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The tender has an overall length of 37 ft. 834 in. and 
is mounted on two four-wheel trucks. A water tank 
having a capacity of 1,138 gal. is located in the for- 
ward end and directly above it is the coal bunker hav- 
ing a capacity of 6 tons. A partition is inserted be- 
tween the coal bunkers and the cooling compartment 
for the turbine driving the feedwater pump and the fans 





The tender, showing the locaticn of the condenser and auxiliary equipment 


The admission valve of the turbine is controlled di- 
rectly by the engineman in the cab. The exhaust steam 
from the turbine flows into the second feedwater heater, 
and is controlled by a valve that admits the steam at a 
pressure of about 37 Ib. per sq. in. gage. In case this 
heater is fully charged, the steam is turned into a low 
pressure stage of the main locomotive turbine. 

This draft system was thoroughly tested and it was 
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for the cooling compartment, to which access is pro- 
vided from the top. 


The tender 


The turbine is geared to a main horizontal shaft from 
which the power is transmitted by means of bevel gears,’ 
to the vertical shafts of the fans and the cooling water 
pump. It operates at 6,000 r.p.m., whereas the cooling 
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Cross sections through the firebox, smokebox and elevation drawing of the front end 


found that the desired pressures could be obtained with 
high efficiencies. It has the advantage of high speed 
which enables it to be coupled up directly to a high 
speed turbine. The speed need only be adjusted by the 
throttling valve and it will remain constant, regardless 
of variations of the gases or other conditions. No ex- 
tra regulating devices such as a safety cutout, etc., are 
necessary. 


water pump and the two fans have a speed of 1,000 
r.p.m. The fans require 13 hp. and exhaust 882.5 cu. 
ft. per sec. The pump absorbs 23 hp. and delivers 12,- 
380 cu. ft. per hour. 

The rear and greater part of the tender is occupied by 
the cooling installation, but the space thus used is only 
about one tenth of that usually required for stationary 
installations. Extraordinary conditions being present 
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made it imperative to find new methods and apply new 
principles. It was found by actual experiment to be 
very important to prevent drop formation, as a drop of 
water is carried away by the current of cooling air. The 
cooling air must follow a line of least resistance in or- 
der to save power for ventilation; vibration must be 
eliminated and all parts must be so located as to be 
easy of access. It is not possible to cool by means of a 
blast of air on account of the great amount of space 
required. 


It must be considered that from about 16 million to 
almost 18 million B.t.u. per hour will have to be taken 
care of, a figure which is too great for air ventilation 
only. Air is admitted on both sides of the tender, pass- 
ing through air deflectors and is ejected by means of 
two horizontal ventilators placed in the roof. The com- 
partment for recooling is subdivided into various cooling 
elements. These elements, of which there are 48, con- 
sist of closely packed perforated sheet copper which 
are separated by pass pieces and held together by bolts. 
The air passes between the copper plates in an opposite 
direction ‘from the downward flowing cooling water, 
which flows in.sheets, thus avoiding drop formation. 


The experiments proved that this construction in- 
sures the greatest economy of water and that the loss 
of water was not any greater than the evaporation de- 
termined by calculation. It is evident that with the cool 
water, the temperatures mentioned can create a Satis- 
factory vacuum. At full load the locomotive has an 
average vacuum of from 80 to 90 per cent which in- 
creases at a lower load. It is possible under these cir- 
cumstances to maintain a lower water temperature in the 
reservoir and begin the next period of heavy work with 
a better vacuum. 


The heating and lighting systems 


The exhaust of the auxiliary turbine on the tender, 
furnishes the necessary steam for heating the train at 
various pressures, according to temperature or other 
conditions. The turbine receives boiler pressure and 
the exhaust steam flows to the second feedwater heater 
drum in warm weather. Only that portion of the ex- 
haust steam which is not used for train heating is sup- 
plied to the feedwater heater in cold weather. A small 
turbo-dynamo generates the necessary electric current 
for lighting. 


Table of dimensions, weights and proportions of the turbine 
locomotive for the German State Railways 





NES SL PEE TT LET CET CER EERE ET German State Railways 
dra ana, cece elamyaretaraed. aA alee se ROTA G ICE I. A. Maffei, Munich, 
Germany 
RE REE PRADOMRUOD occ p.s0liai6 5:6) d:60hca o's 0 4 0iw aisle ea niece 4-6-2 
ar er letloay Nise lei. 6 @ aun ety SIE ad te OR Express 
Main turbine speed at 74.6 m.p.h...........0.000- 8,800 r.p.m. 
Ratio of main reduction gear..........csesececes 1 to 24 
Weights in working order: 
dae 6 6 51a peso bisssldidse wad: 6,5: 6 RO Be 132,000 Ib. 
TRON re nbs Kecknkes 5a de sQeel 66.000 Ib. 
EEE eT TR 31,000 Ib. 
EE ES PONTE TT TTT 229,000 Ib. 
See arene ar enn 150,000 Ib. 
CS ee eee rere 379,000 Ib. 
Wheel bases: 
I arava lela oii winldlas Widiaienw ad ike dsaieceleernre dear 13 ft. 1% in. 
Total engine... 2.20.00 -se cece ese cee cess eeeees 36 ft 67% in. 
TE MT BHREE ROGET oo i nos 8s sisios vee cweeway 69 ft. 9 in. 
Diameter driving wheels outside tires...........+. 68.8 in. 
Boiler: 
SR ear ie Cae San aeiia cash heb eae inde ee Conical 
NE air ac elcieewisn ea conaia' aig 64,60 S aie 324 Ib. 
ti cRRG ed 4:6 sk biem eis saraneiea™ Soft coal 
Diameter, second ring, inside.............0es00. 64% in. | 
Ramee Mets Cabe Sheets. ....... 2.6 scccccsccoee 17 ft. 2 in. 
ee rae ce wn. wae Wiaieard ba, behing da Fa Ue ee ee 
Heating surfaces: 
a a hans i's ora alas ane RW ae re 140 sq. ft. 
EEN ols cbc s wcnarsain a etivcntia heen 1,580 sq. ft. 
Total evaporative............. 0s cee eeeeeeeenes 1.720 sq. ft. 
I eo 50) Cn Gree ant Ks a cied ced vb alproiet 49 sq. ft 


Comb. evaporative and superheating............2,269 sq. ft. 





Vor. 101, No. 2 
Tender: 
Capacity, cooling water tank. ...............:0:.0:0:0% 5,290 gal. 
Capacity, feedwater reservoir......cccccececccce 1,138 gal. 
EAE EE ee eee 6 tons 
Condenser: A 
en oe eee «. 2,370 ea. ft. 
Water cooling installation: 
CAM 5 iro a covansinid aia Spiess kasd a esa BE 16,150 sq. ft. 
Rate of cooling air circulation 1,100 r.p.m. o 
RIB coicine aiainisicicinieie:s Biabiciess nicieis © a cianisiewees 1,765 cu. ft. per see. 
Rate of cooling water circulation. ............+.. 12,700 cu. ft. per hr. 
IDG SMES OF COUT i666, 6:5 0500s 50s awscceenee 122.8 sq. ft. 
General data estimated: 
RONEN © esc sosors ace ein. oxo risieneie- ater w lon eiarnaitoie 2,500 
Weight proportions: 
Total weight engine + horsepower............. 91.5 
Total weight engine + comb. heat. surface...... 101 
Boiler proportions: 
Firebox heat. surface + grate area............. 3.72 
Firebox heat. surface, per cent of evap. heat. 
MIME ils, pratense ers resd- mR P aiorale nde @ siete ene 8.14 
Superheat. surface, per cent of evap. heat. sur- 
ace 


Locomotive blower pipe head 


By H. H. Parker 


Master mechanic, Norfolk & Portsmouth Belt Line, Ports- 
mouth, Va. ee 


HE Norfolk & Portsmouth Belt Line has been 

having successful results with a blower made of 
cast iron, the construction of which is shown in the 
drawing. The blower head casting has a 11%4-in. hole 
cored around the center of the ring through which steam 
passes from the blower pipe to twelve individual tips 
having 4-in. holes. The sand core is removed through 
three holes, two of which are plugged with 1%4-in pipe 
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Locomotive blower pipe head used by the Norfolk & 
Portsmouth Belt Line 





plugs. The remaining hole is used as a connection for 
the blower pipe. 

The head is provided with four legs, as shown in the 
drawing, the feet of which are drilled for bolting to 
the table sheet. All that is necessary to apply the head 
is to place it over the exhaust pipe, bolt it to the table 
and connect the blower pipe, which is clamped to the 
top of the table sheet. A ball joint union is used to 
connect the blower pipe to the head, which reduces to 
a minimum any possibility of the pipe breaking at the 
joint. The diameter of the blower head varies and is 
governed by the size of the smoke stack. The tip circle 
of the blower head used on our locomotives measures 
105% in. in diameter. The diameter of the smoke stacks 
is 17 in. in the choke. We use a 114-in. blower pipe on 
locomotives having 22-in. diameter cylinders and a 1-in. 
blower pipe on smaller locomotives. 
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“Northern Pacific’ (4-8-4) type passenger locomotive built by the American Locomotive Company 


Locomotive and motor car orders 
in 1926 


Year’s orders continue to show tendency to depart from 
conventional ideas in locomotive design 


domestic service in the United States totaled 1,- 

301. This total is a slight increase over the 1,055 
which were ordered in 1925, but is not as large as the 
number of locomotives ordered in 1924, 1923 and 1922, 
which show total figures of 1,413, 1,944 and 2,600 re- 
spectively. A total of 61 locomotives were ordered last 
year by Canadian railroads, these orders being distributed 
among 10 railroad and industrial companies. The Cana- 
dian Pacific ordered the largest number, 24 Pacific type 
and 20 Mikado type locomotives, while the Canadian 
National did not order any steam locomotives. This 
road, however, was the largest purchaser of locomotives 
during the two years preceding 1926, having ordered 56 
locomotives in 1924 and five in 1925. 

Of the 1,301 locomotives ordered in 1926, for service 
on the railroads of the United States, and Canada, 15 
were Diesel-electric locomotives and 47 were electric lo- 
comotives. This is practically the same number of oil- 
electric locomotives that were ordered last year, there 


7 VHE number of locomotives ordered in 1926 for 


either locomotives or cars and little can be expected until 
conditions in that country become more settled. 

The figures given in the various tables have been com- 
piled from figures published in the January 1, 1927, 
issue of the Railway Age. These figures will not agree 
with the monthly totals furnished by the Car Service 





Table I—Orders for locomotives since 1918 


Year Domestic Canadian Export Total 
Le Se ee 2,593 209 2,086 4,888 
Te 214 58 989 1,170 
ee 1,998 189 718 2,905 
EO 23 35 546 820 
| 2,600 68 131 2,799 
ee 1,944 82 116 2,142 
ae 1,413 71 142 1,626 
ee 1,055 10 209 1,274 
ee eae 1,301 61 180 1,542 





Division of the American Railway Association, due to 
the fact that the Railway Age figures cover all carriers, 
while those of the Car Service Division covers Class I 
railroads only and also because the latter’s report in- 








Locomotive orders, 1901 to 1926 


being a total of 14 ordered in 1925. A graph shows the 
number of locomotives ordered for domestic service in 
the United States. 

Export orders amounted to 180 in 1926, which is some- 
what lower than in 1925, yet the number compares fa- 
vorably with the orders placed in 1922, 1923 and 1924. 
No business was done with the Mexican railroads in 





cludes, under installations, locomotives leased from other 
roads or rebuilt locomotives. 

The largest number of locomotives were ordered by 
the Pennsylvania, a total of 375. Other large purchasers 
of equipment included the Southern, with 113 locomo- 
tives, followed in descending order by the Atchison, To- 
peka & Santa Fe, the New York Central, the Illinois 








Central, the Louisville & Nashville and the Chicago, 
Rock Island & Pacific. All other orders were for less 
than 50 locomotives in 1926. 


Types of locomotives ordered 
The year 1925 saw the development of three new 
types ; namely, the 2-8-4, the 4-10-2 and the 2-10-4. This 
tendency toward developments of new types did not 
diminish in 1926; witness, the 4-12-2 locomotive built by 
the American Locomotive Company for the Union Pa- 
cific, the Baldwin three-cylinder compound high-pressure 





Table II—Important locomotive orders in 1926 
0-6-0 0-8-0 2-8-2 2-8-4 2-10-2 4-6-2 4-6-4 4-8-2 4-8-4 4-12-2 
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locomotive No. 60,000, which was exhibited at Atlantic 
City during the A. R. A. conventions last June, and the 
Northern Pacific 4-8-4 type which was delivered in De- 
cember, 1926. Another type, for which three orders were 
placed last year, is the 4-6-4, of which there are a total 
of 15 now being built, 10 by the Baldwin Locomotive 
Works for the Atchison, Topeka & Santa Fe, 4 by the 
American Locomotive Company for the New York, Chi- 
cago & St. Louis and one for the New York Central, also 
being built by the last named builder. 

Shown in Table IT is a summary of the more important 





Table II1I—Types of locomotives ordered in 1926 





Type Railroad Industrial Export Total 
Naas aid ase ests trot Bue RDA acs 0 14 0 14 
Riek Sait bicrsiues vie sin mrereaies 123 9 7 139 
eee rere 121 2 0 123 
Ct ree 0 0 0 0 
ate EA Sars, ss we Canes te 0 0 1 1 
re ere 5 1 1 7 
ae i ar ave ash anh aes 6/5: 3 2 1 6 
ES tid 8c on traitor aes <3 31 1 6 38 
BN gid ao. 0a avd ital 516 a Sr 220 13 36 269 
2-8-4 79 0 0 70 
2-10- 25 0 0 25 
2-10- 25 0 20 45 
Mall 17 2 0 19 
4-6-0... 2 0 4 6 
4-6-2.. 193 0 38 231 
4-6-4.. 15 0 0 15 
4-8-2.. 326 0 38 364 
4-8-4 22 0 0 22 
4-10- 32 0 0 32 
4-12- 15 0 0 15 
Geared 0 8 0 8 
en ee 56 9 28 93 
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orders placed in 1926 grouped according to roads and 
types. This list includes 976 locomotives for 23 railroads 
or 71.8 per cent of the locomotives ordered by the rail- 
roads of the United States and Canada. The balance is 
in small orders from a number of railroads. 

Table III shows a list of the locomotives which were 
ordered for the railroads, industrial concerns and for ex- 
port. Similar information for the preceding year is given 
on page 89 of the February, 1926, issue of the Railway 
Mechanical Engineer. Of the total of 1,301 locomotives 
ordered by the railroads in 1926, 396, or 30.4 per cent, 
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ENGINEER Vor. 101, No. 2 
were ordered for freight service and 605, or 46.5 per 
cent, were ordered for passenger service. These figures, 
however, do not show an exactly true proportion, for 
some railroads ordered locomotives to be used in either 
ireight or passenger service; for example, the -Florida 





Table IV—Principal orders for 0-8-0 locomotives 


Tractive 
Weight force, 
Road No. Ib. Ib. 

Rs ods.) | a a 3 286,000 87,700 
ONO oboe nena Sane eine. Woke aS exe 40 278,000 76,154 
( hicago & Western Indiana............... 5 261,000 63,600 
Term. RB. BR. Assoc. of St. Louis.......... & 247,500 60,335 
Chicago & Illinois Western............... 2 221,400 51,041 
DAT NY a5 ce serene sib o bo8 swiss 8o-0e 10 220,000 Sere 
Kentucky & Indiana Terminal........... 6 219,000 55,500 
Ramat TONE NOCORE 6 oss esac. siete oreies 6 eas 12 218,500 51,000 
Cincinnati, New Orleans & Texas Pacific.. 6 214,000 53,500 
RII 550s amass ks SOR Ie Ae SR eae, 12 214.000 53,500 


* Three-cylinder. 





“ast Coast order for 33, 4-8-2 type locomotives, and the 
Pennsylvania’s order for 200 locomotives of the same 
type. Locomotives having four-wheel engine trucks are 
considered as belonging in the list of passenger locomo- 
tives in arriving at the above figures. 

A total of 244 locomotives were ordered for switching 


service by the railroads in 1926, as compared with 155 in. 


1925. The orders were fairly evenly divided between 
the 0-6-0 and 0-8-0 types, which has not been the case for 





Table V—Principal orders for 2-8-2 locomotives in 1926 


Tractive 

Weight force, 

Road No. Ib. Ib. 
Chicago, Rock Island & Pacific........... 28 351,000 63,466 
7 347,000 63,466 
Atchison, Topeka & Santa Fe............. 30 337,880 63,000 
Chicago, St. Paul, Minn. & Omaha........ 8 336,000 63,000 
RC RNMENIN IMEI, 66.c6.66.05 bcks oo o-s oc eae ess 20 335,200 57,100 
Chicago, Indiana & Louisville............ 6 327,000 63,000 
Alabama Great Southern..............000. & 326,000 59,900 
RIND rs ora ehn a eaisa lg iaiKala eats. dra ede unin'ia'we 20 326,000 59,900 
Chicago, New Orleans & Texas Pacific.... 18 326,000 59,900 
Lomswale & Nashville... o.oo. cccs ccccccas 42 323,000 63,000 
INI 5 cc percvascieseuaSibilosis Hn Gusoasarcra 10 312,000 54,700 





a number of years. The orders for the 0-8-0 type in 1925 
greatly exceeded the orders for the 0-6-0, there being 132 
of the former, as compared with only 22 for the latter 
type, and the same situation occurring in 1924 and 1923, 
when there were 295 and 132 0-8-0 type locomotives or- 
dered, respectively. The largest order for switch engines 
was placed by the Pennsylvania, of which 60 were of the 
0-6-0 type and 40 of the 0-8-0 tvpe. The entire 100 were 
built in the company shops. The Seaboard Air Line 
ordered 25 of the 0-6-0 type and the Union ordered 10. 
In addition to the 0-8-0 types ordered by the Pennsyl- 





Table VI—Principal orders for 4-8-2 locomotives in 1926 


Tractive 

Weight force, 

Road No. Ib. Ib. 
Delaware, Lackawanna & Western*........ 25 394,000 77,600 
Ee ss eee 200 381,250 64,550 
New York, New Haven & Hartford*...... 10 374,000 oes 
ee OE eee ae eee 20 367,500 51,121 
Chicago, Rock Island & Pacific............ 15 365,000 50,430 
ee rr ere 23 360,000 60,500 
10 319,500 44,000 
Minn., St. Paul & Sault Ste Marie........ 10 336,000 ainavels 
Loureyille Gr Nashvilles...c ccc ccccscccceve 8 334,240 53,900 


* Three-cylinder. 





vania, 12 were ordered by the Southern and also the 
Florida East Coast, 10 by the Michigan Central and 4 
by the Alabama Great Southern. 

Of the locomotives with two-wheel engine trucks and 
three, four or five pairs of drivers, locomotives of the 
2-8-2 type, were ordered in the largest numbers last year. 
In this group are 220, or 16.9 per cent of the total. The 
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next largest group is the 2-8-4 type, of which there are Comments on design 
70 or 5.4 per cent of the total. Roads which placed the The dune a Ai 
ge . “meee pments of outstanding interest in design 
a cs at ca ae ee Ca ee which have appeared during the past year are the “Union 
Pacific with 35. The Illinois Central ordered 50 of the (~. ek et ee ae ee See Se 








BA t Company, the Baldwin three-cylinder compound, high- 

2-8-4 type. 
A survey of the orders for locomotives having four- a : " 

wheel engine trucks and three, four or five pairs of Table VIII—Orders for rail motor cars and trailers 
SADE A ~ sage Mas See wt 1922 1923 1924 1925 1926 
drivers also shows that the four-coupled locomotives ap- ror service in the United States.. 51 . a a 
pear to be better suited for service on the majority of For service in Canada............ 7 3 12 7 4 
tee : ° 7 i BE PRIN a wladamunwemicisnixaislsiecas 1 22 ce 34. 32 

be railroads. Of this group, the 4-8-2 type shows the pre- - :, Sac Sane 

erased: call a tien 2 25 NT OTe 59 102, «132, «190-194 
ponderance of orders, there being 326 of this type, or 25 ete. 4 ms = = & 
per cent of the total. Of course, one reason for so large WINE Fok cnvdneicdinncants 9 9 20 19-24 


a number of this type being ordered is that some roads 
have found the 4-8-2 type suitable for both freight and 
passenger service. The next largest number ordered in 
this group was for the 4-6-2 type, of which there were 
193 ordered, or 14.8 per cent of the total. The largest 
i number of this type was 75 ordered by the Pennsylvania. 





pressure locomotive, and the Northern Pacific, 4-8-4. 
Four 4-6-4 types now being built for the Nickel Plate, 
and one is being built for the New York Central, by the 
American Locomotive Company. Ten locomotives of the 
4-6-4 type are also being built for the Santa Fe by the 


SURE RTERP NNER Spee R ORI Te 








The Canadian Pacific ordered 24 and the Baltimore & 
Ohio ordered 20. Table IX—Number, type and weight of rail motor cars 
Tendencies as to size ordered in 1926 for service in the 
P . : , United States and Canada 

An idea of the size of locomotives required to meet ms 
present day operating conditions may be obtained by re- ; Type of motor Horse- Nominal 
ferring to Tables IV to VI, inclusive, in which important | , ,uuésr SS. Oa ae 
orders for the leading types placed last year are grouped 7 7 Oe Coaies .... 5 70 30,000 
according to weight. rt il 3 305” 1387000 

The majority of the locomotives of three-cylinder de- pee aso s«lba'goe 
sign ordered in 1926 were of the 4-8-2 type, of which Gas-electric.. 3 280 92,000 

ill : J. G. Brill Co. and Ottowa Car...Gas-electric.. 2 - errr 
there was a total of 35. Twenty-five of these were Or-  Electro-Motive Co. ......+.++00- Gas-electric.. 5 440 116,000 

2 dered by the Delaware, Lackawanna & Western, and 10 — Flectro-Motive-St. Louis Car...... oes ot oT a 
by the New York, New Haven & Hartford. A total of Gas-electric.. 18 220 90,000 

32 three-cylinder 4-10-2 type locomotives were ordered ao” 4 108 34000 
last year, of which 23 were ordered by the Southern Pa- Qssoed-Bradley-Electro-Motive ....Gasclectrie.. 10 -— Pa 
cific, and 9 by the Los Angeles & Salt Lake. Four three- Edwards 00.00.0000... 000000 ..-Gasoline 0.24 100 18,000 
cylinder eight-wheel switchers were also ordered last American Car & Foundry......... one. 3 500 128000 
vear, one by the Alton & Southern and the remaining Rr Weller & Kissel. «+++ 2-- 00+ oes E a yes 
three by the Indiana Harbor Belt. Referringto TableIV, Meister Co. ..... eeneseees ~~ SE 60 20,000 
it will be noted that the three-cylinder switch engines “‘™ York Central®----------.--- ee — 
of the last named road weighs 286,000 Ib. as compared _—_Tetade nse e serene esse eens esses reece sad 
with the next heaviest, the two-cylinder 0-8-0 type loco- * Company built, 


motives for the Pennsylvania, which weigh 278,000 Ib. 
The three-cvlinder locomotives listed in Table VI do not Baldwin Locomotive Works. The designers of the Union 
differ materially from the average weight of some of the Pacific type utilized a six-coupled driving wheel base. In 
4-8-2 type locomotives of two-cylinder design. doing this they took advantage of the distribution of 

The Union Pacific 4-12-2 type is one of the outstanding driving stresses among three cylinders and main rods and 














S Table VII—Oil-electric or Diesel-electric locomotives ordered in 1926 
* Cylinders 
_ Wheel Tractive No. Dia. 
‘aa Purchaser No. arrangement Service Weight force and stroke Builders 
c Chicago & North Western......<... 1 0-4-4-0 Sw. ,”—CGSGas: 060 nae Ingersoll Rand-Amer.-Gen. Elec. 
if Skee Sw. SO ae ee Ingersoll Rand-Amer.-Gen. Elec. 
ne BRM epee sy nial tion ieciarea tap pcctoven ioe ears c -Seeeee Gesaewe eee 0 keutis xeneauee Ingersoll Rand-Amer.-Gen. Elec. 
Ps fms Wie... .. cccccsuscme.s 1 )-4-4-0 Sw. Se hea 060 ice Ingersoll Rand-Amer.-Gen. Elec. 
* EnperMANINEA co ciccsiccaecateemics . Gosene.  _seeens I CO RSwuics: «8260S (ftw ww Ingersoll Rand-Amer.-Gen. Elec. 
e PS eee rename eras 1 0-4-0 Sw. Tl ea: 0” en Ingersoll Rand-Amer.-Gen. Elec. 
RE MINER cot lang uly aids eke eecee 2 0-8-0 Frt. 203,000 GO;000 sk weccees Ingersoll Rand-Amer.-Gen. Elec. 
Wises Witete Cee. oo orsc oe niece 1 i: eee ore a 8=— kwh ~~ sedindions Ingersoll Rand-Amer.-Gen. Elec. 
1 BOR sauce EA eee eee McIntosh & Seymour-Amer.-Gen. Elec. 
1 4-4-4 Frt. oe Se aoe New Lon. S. & E.-Gen. Elec.-Amer. 
RMN: NON 5 dota vcsmrans ow piesa heen 1 0-4-4-0 Sw. 152,000 40,009 6-8 x 91% McIntosh & Seymour-Gen. Elec.-Brill. 
hg NRE pr he eh) ed Oa di ds oo fe  -susbese J! awoniow 120,000 ae ———~=«C www ws Ingersoll Rand-Amer.-Gen. Elec. 
Red River Lumber Co...... 62.0260 ; Guenen kine a a Ingersoll Rand-Amer.-Gen. Elec. 
Rg eres. srr b— © Gaia 8 cea 120,000 


ees Ingersoll Rand-Amer.-Gen. Elec. 








developments in locomotive design during 1926, and is among three main crank pins on two axles, thereby se- 


; also of three-cylinder construction. This locomotive, a curing a unit of unusually large capacity for a non- 
: description of which was published in the July, 1926, articulated locomotive. 
Railway Mechanical Engineer, has a total weight of 495,- The Baldwin locomotive No. 60,000, a 4-10-2 type, is 


000 Ib. and a tractive force of 96,650 Ib. The first loco- of unusual interest because of its working pressure of 350: 
motive of this design was delivered on April 9, 1926, and Ib. and its use of the double expansion principle in a 
an order for 15 more were placed with the builders in the _three-cylinder arrangement. The firebox of this locomo- 
following month. tive is a modified Brotan water-tube type, with 82 sq. ft. 
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of grate area and a portion of the firebox set off by a 
fire wall to form a combustion chamber. The boiler effi- 
ciency of this locomotive ranges from 52 per cent, at a 
boiler output of 85,000 lb. equivalent evaporation per 
hour, to 70 per cent, at outputs of approximately 30,000 
Ib. per hour. This is not unusual, but the low steam and 
coal consumption per indicated horsepower-hour is evi- 
dence of the value of the increased boiler pressure, which 
makes possible the conversion into work of a larger pro- 





Table X—Comparison of rail motor car weights, United 
States and Canada 


Weights 1926 1925 
ee RCE eee 7 6 
Over 25,000 Ib. te and including 50,000 Ib........... 7 19 
Over 50,000 Ib. to and including 75,000 Ib........... 2 74 
Over 75,000 lb. to and including 100,000 Ib........... 79 27 
ROO ED Ty sacs sc sesabecessibeenéesiisevaeces 38 9 





portion of the total amount of heat in each pound of steam 
than is possible with a boiler working pressure of 200 
Ib. per sq. in. 


Diesel locomotives 


A total of 15 oil-electric and Diesel-electric locomotives 
were ordered for domestic service in 1926. A list of these 
locomotives is shown in Table VII. Twelve of the units 
ordered last year have Ingersoll-Rand oil engines, two 
have McIntosch & Seymour engines and one has a New 
London Ship & Engine Company engine. The heaviest 
locomotives of this class ordered last year are the 4-8-4 
and 4-4-4 types ordered by the New York Central, both 
of which weigh 268,000 Ib. 


Increase in rail motor car orders in 1926 


There has been a yearly increase in the number of rail 
motor cars and trailers ordered by the railroads since 
1922, although the increase in 1926 is not large numeri- 
cally. Beginning with 51 cars ordered in 1922, for use 
in the railroads in the United States, orders for 77 were 
placed in 1923; for 120 in 1924, and for 149 in 1925. 
Orders ‘were placed for 158 motor cars and trailers by 
the railroads of the United States during 1926. A com- 





‘Table XI—Power plant capacity of rail motor cars, United 
States and Canada 


Horsepower 1926 1925 
I cara alge na) erratic shark: BCR. 6 ane'4 kines a nslmal 14 13 
Oe Ores eee eee rar 7 5 
eee 2d 6 BO MCI B50... ccc cee cece sececns si 9 
Over 150 to and including 175.............-e eee euee i 20 
Over 175 to and including 200..............ceceeees 3 49 
Over 200 to and including 250............. cece eens 65 36 
DS a er 26 2 
I 6 cra isc cic ale aieie's caeisie0e.6e-0a06eebabatewene 19 2 





parison of the total number of cars ordered, both for use 
in the United States and Canada and for export, from 
1922 to 1926, inclusive, is shown in Table VII, ‘and the 
number, type and weight of rail motor cars ordered in 
1926, for service in the United States and Canada, classi- 
fied according to builders, is shown in Table IX. 

Since the beginning of the use of rail motor cars, the 
trend from year to year has been uninterruptedly toward 
the use of heavier cars with power plants of larger ca- 
pacity. Just how these trends have been operating during 
1926, as compared with 1925, is set forth in Tables X and 
XI, in which all of the motor car units for which the data 
are complete have been classified in groups representing 
ranges of weights and horsepowers, respectively. 

It will be seen that while the weight of the largest 
number of cars ordered during 1925 fell between 50,000 
Ib. and 75,000 Ib., the largest number in 1926 is in the 75,- 
000-Ib. to 100,000-Ib. group. Furthermore, it will be seen 
that there has been a marked increase in the number of 
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cars ordered with weights of over 100,000 lb. Consider- 
ing the power plant capacity, 20 of those ordered in 1925 
fell within the 150-hp. to 175-hp. group; 49 in the 175- 
hp. to 200-hp. group, and 36 to the 200-hp. to 250-hp. 
group. For 1926, by far the larger proportion of the 
motor cars ordered have power plants of over 200-hp. ca- 
pacity, 65 of these falling between 200 and 250 hp., 26 
between 250 and 300 hp., and 19 over 300 hp. Included 
in this last group are several orders for cars with power 
plants having capacities of 440 hp. and 500 hp. 

These large power plants and the relatively high 
weights accompanying them mark a steady growth in the 
rail motor car field from the original idea of single units 
for light branch line service, into the steam passenger 
train field, of several car trains. All of the larger cars 
are designed to handle at least one trailer and those with 
the higher capacity power plants are designed to handle 
more than one trailer. The trend in the use of trailers 
is brought out in Table VIII. 





Forged reverse shaft on Wabash 
switchers 


N interesting example of what can be accomplished 

by modern forging methods is the way in which the 
reverse shafts for some eight-wheel switchers on the 
Wabash were manufactured. The reverse shaft was 
made in one piece from a billet 6 in. by 14 in., weighing 
1,200 Ib. The billet was first forged to the shape shown 
in Fig. 1 of the illustration. It was then laid out for 
blocking out the arms, being first drilled as shown in 
Fig. 2 and then slotted out, leaving the forging as 


























The consecutive steps taken in making a finished reverse 
shaft from a single forging 


shown in Fig. 3. The body of the shaft between the 
arms was then turned and the counter-balance lug faced 
off, after which it was returned to the blacksmith shop 
where the arms are bent as shown in Fig. 4. This per- 
mitted the turning. of the shaft between the arms. The 
shaft was again returned to the blacksmith shop where 
the arms were bent to their proper position at right angle 
to the shaft, and the shaft was twisted so as to bring 
the reach rod arm at right angle to the lifting arms as 
indicated in Fig. 5. The remainder of the machine work 
consisted of turning and facing the ends of the shaft, 
finishing the arms and drilling, resulting in the com- 
pleted shaft shown in Fig. 5. 
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Seventy-foot mail and baggage motor car, driven by two 250-hp. gasoline-electric power plants 








Double power plant motor cars 
on the Lehigh Valley 


Four Brill 500-hp. units handle maximum trains of 
over 300 tons in local service 


four large Brill gas-electric motor cars built by 

the J. G. Brill Company, Philadelphia, Pa. Each 
motor car carries two power plants, each consisting of a 
250-hp. Brill-Westinghouse gasoline motor, direct con- 
nected to a Westinghouse 160-kw. generator. Both 
trucks are equipped with motors. The motor cars are 70 
ft. 6 in. long over buffer plates and weigh approximately 
130,000 Ib. The passenger trailers, one of which will 


operate with each motor car, are 57 ft. 6 in. long over 


f \NHE Lehigh Valley has recently placed in service 


constant succession of sharp curves and some grades of 
considerably more than two per cent. 

Four different floor arrangements are represented in 
the four motor cars and two arrangements in the trailer 
cars. The two motor cars operating on the Bowman’s 
Creek branch carry on passengers, one being devoted en- 
tirely to baggage and express and the other having a 
standard 15-ft. mail compartment back of the engine 
room. The other two cars have smoking compartments 
11 ft. 8 in. long with seats for 19 passengers. One of 
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One of the motor trailers, which seats 78 passengers 


the vestibules and seat either 76 or 78 passengers. They 
weigh approximately 59,000 Ib. each. 

Two of the new cars are operating between Elmira, 
N. Y., and Canastota, a distance of 18.4 miles, where at 
times they will be required to handle either an extra ex- 
press car or a steel coach, a weight varying from 53 to 
73 tons, in addition to the single passenger trailer which 
forms a regular part of the train. The other two cars 
operate between Wilkes-Barre, Pa., and Towanda, via 
the Bowman’s Creek branch, where under the most se- 
vere conditions they will be required to handle as many 
as four loaded milk cars weighing about 228 tons, in 
addition to the regularly included passenger trailer. The 
profiles on both lines are severe, the Bowman’s Creek 
branch having numerous grades of two per cent, with a 
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them is equipped with a 15-ft. mail compartment, while 
the other carries only baggage and express. 


The power plant and control equipment 


The trailers which operate with the non-passenger 
carrying motor cars are divided into two compartments, 
the smoking room seating 23 passengers and the main 
compartment seating 53 passengers. Where a smoking 
room is provided in the motor car, the passenger trailer 
is undivided and seats 78 passengers. The passenger ac- 
commodations in all cases are fitted with 55-in. seats on 
one side of the aisle, to seat three passengers, and 35-in. 
seats on the other side, to seat two passengers, with a 22- 
in. aisle space between. 

Each power plant consists of a 250-hp. Brill-Westing- 
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house engine driving a 600-volt 160-kw. Westing- 
house generator through a flexible coupling. The 
unit, complete with the exciter, is mounted on a 


common bed-plate. The two power plants are 
mounted longitudinally in the engine room and 


spaced 4 ft. 5 in. between center lines. This arrange- 
ment permits access to either side of either unit and 
gives an aisle between to permit entry and exit from the 
engine room. A removable panel on each side of the 
engine room provides for the installation and removal 
of the complete unit. One of the units is mounted 
with the generator facing forward and the other facing 
backward. This arrangement permits a greater aisle 
width and places a large proportion of the engine auxil- 
iaries on the aisle side where they can be inspected with 
a minimum of effort. 

The engine is a vertical four-cycle gasoline type. It 
has six cylinders with 7¥4-in. bore and 8-in. stroke. It 
is equipped with dual valves and ignition and is governed 
at 1,100 r.p.m., at which speed it will deliver 250 hp. 
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practically constant and this demand is automatically 
translated into the combination of speed and tractive force 
necessary at the motors. The exciter is an integral part 
of the generator, having its armature on the extended 
generator shaft and its frame bolted to the commutator 
end generator housing. It performs the functions of ex- 
citing the generator, charging the storage battery and 
providing part of the energy for the lights. 

There are two Westinghouse type 557-D-8 motors on 
each truck and the trucks are fed separately, one from 
each generator. The motors have a nominal rating of 
140 hp. and will be applied with the maximum gear re- 
duction. This results in maximum tractive force per 
ampere, and the high generator voltage available at low 
current values also allows high schedule speed to be 
maintained. Motor cut-out switches are provided to 
enable either pair of motors to be cut out in case of 
trouble. 

The control is the Westinghouse unit switch type, 
arranged for single-end operation and housed in a cabi- 
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Floor plans of the motor cars for the Bowman’s Creek branch 
continuously. It is arranged with four overhead valves net in the engine room. This type of control is electrical- 


per cylinder and equipped with removable cylinder sleeves 
and a seven-bearing crankshaft, 4 in. in diameter. Lubri- 
cation is by full high pressure to all main connecting rod, 
camshaft, idler gear, and rocker arm bearings. A gear 
type pump delivers oil under high pressure to the header 
extending along one side of engine. Drilled leads supply 
the camshaft bearings on this side and copper pipes sup- 
ply the oil to the overhead valve gear and main bearings 
Nos. 1, 3, 5 and 7; the oil passes through the crankshaft 
to the adjacent rod bearings and to the remaining main 
bearings Nos. 2,4 and 6. From these latter bearings the 
leads connect to the header along the opposite side of the 
engine, from which drilled passages carry the oil to ad- 
jacent camshaft bearings. The oil pressure relief valve 
is connected to this header and discharges surplus oil into 
the gear case. The pressure is proportional to the load 
on the engine and is 50 lb. per sq. in. with wide open 
throttle. 


By suitably proportioning the magnetic circuits and’ 


field windings, the generator demand upon the engine is 


ly controlled and pneumatically operated, making the 
operation of a double unit equipment as easy as that of a 
single unit. The duties of the operator have been reduced 
to a minimum by the use of remotely controlled appara- 
tus and by reducing the amount of manual control ap- 
paratus as much as possible. No high voltage current- 
carrying apparatus is near the motorman, as it is con- 
tained in an asbestos-lined switch cabinet. The rapid 
and positive opening and closing of the switches greatly 
reduces the arcing and burning, thereby prolonging the 
life of the apparatus. 

The application of power to the motors is governed by 
the throttle handle, which also serves as a master con- 
troller. Movement of the throttle handle from the “off” 
position first closes a toggle switch which governs the 
closing of the field and line switches. Further movement 
of the throttle handle changes the engine speed which, in 
turn, changes the car speed correspondingly. 

Series-parallel control of the motors has been provided 
and is governed by the position of a tumbler switch in 
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the operator’s compartment. A special feature of the 
series-parallel arrangement used is the fact that the tum- 
bler switch may be used to pre-select the motor connec- 
tion while the car'is drawing power. When the operator 
wishes to make the actual change, the only action neces- 
sary is to return the throttle handle to the “off” position 
and immediately return it to its former position. This 
method reduces to a minimum the time lost in changing 
the motor connections and assists in maintaining a higher 
average accelerating rate and a higher schedule speed. 
Separate ignition switches for the two engines permit the 
use of either one alone in case trouble should develop in 
either power plant. 

The direction of motion of the car is governed by a 
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The engine room, with the removable side panel swung open 


plug switch with two receptacles, placed near the opera- 
tor. The insertion of the plug in the proper receptacle 
establishes electrical connections to throw the reversers 
to the desired position. An ammeter, placed in each gen- 
erator circuit, enables the operator to take full advantage 
of all the power available without overloading any of the 
apparatus. 

Air to operate the brakes, control, etc., is furnished by 
two Westinghouse 600-volt, motor-driven air com- 
pressors, each having a displacement of 25 cu. ft. at 
rated voltage. The compressor motors operate in 
parallel, being connected directly across either genera- 
tor by means of a double-pole, double-throw switch. 

Since the cars are for single-end operation, the radi- 
ator is mounted at the front and is divided into four 
sections. It is set at the left of the end of the car to 
provide room at the right for the operator’s compart- 
ment. Immediately at the rear of the radiators is an 
air chamber closed on the bottom and sides, but with an 
opening at the top. In this opening, slightly above the 
top of the radiator, are two fans mounted side by side 
in a horizontal plane and each driven by a shaft pro- 
jecting downward to a vertical motor placed on the 
car floor. Parallel and series connections provide two 
speeds for the fans. 

To assist in the movement of the air which is driven 
upward by the fans of the motor cooling system, a 
shroud or false roof is placed over the front of the 
car, extending back about eight feet and open at the 
rear. The air is forced into the space between the two 
roofs at the front and then will travel back towards the 
outside air. The expansion water tank is so located in 
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this space that the air exhausted by the fans will pass 
over the tank. The exhaust pipes come through the 
roof into this space with the mufflers mounted back 
of the shroud. 

Fuel is supplied to the engine by the vacuum feed 
system to two carbureters on each engine. The fuel 
supply is carried in two 150-gal. tanks under the car 
floor. These tanks are connected with an equalizer 
pipe so that both can be filled at the same time from 
one side of the car. 


Construction of the cars 


Both the motor cars and the trailers are essentially 
of all steel construction. The underframes are built 
up on center sills of 10-in. channels which extend con- 
tinuously from end sill to end sill. The side sills are 
4-in. by 4-in. by %-in. angles which also extend for 
the full length of the cars and the bolsters are of the 
built-up type. The end sills and other cross members 
are composed of channels which are securely riveted 
to the side and center sills with angle brackets. 

The corner posts of the car body frame are of pressed 
steel, while the side posts are 2-in. by 2-in. by %4-in. by 
5/16-in. rolled steel tees. These are riveted to the 
side sills at the bottom and to the 4-in. 8.2-Ib. Z-bar side 
plates at the top. The belt rail is a 3%-in. by 1%-in. 








Looking forward in the engine room—One of the cooling 
fan motors can be seen at end of the aisle 
between the power plants 


flat steel bar, riveted to the side posts below the window 


sills. It is covered with a 16-gage pressed-steel window 
sill cap. On the trailers, the top rails are 214-in. by 
2-in. by %-in. angles. On all of the cars the side 


posts are encased with wood. 

Both the letter panel and the side sheathing are of 
3/32-in. patent leveled sheet steel and the joints in the 
side sheathing are covering with splice plates of the same 
material. 

The roofs are of the plain arch type, supported by 
1%-in. by %-in. steel bar carlines to which, the wood 
cross members are secured. The roof is of 7/16-in. 
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poplar boards, tongued and grooved and is covered with 
No. 8 canvas, bedded in white lead. The cars are in- 
sulated throughout with 3-in. three-ply insulating 
material, except the floors of the baggage and engine 
rooms. 

In all passenger and baggage compartments, a double 
floor is laid. The bottom floor is of 54-in. tongued and 
grooved fir, laid crosswise. In the passenger and mail 
compartments this floor is covered with three-ply Sala- 
mander insulation and over this, with a l-inch air space 
between, is laid a 13/16-in. maple floor with the boards 
running lengthwise. In the baggage compartment two- 
ply Salamander is placed over the bottom floor and a 
top floor of 15/16-in. yellow pine is laid with a ¥%-in. 
air space between the two floors. The floors in the 


engine rooms and vestibules are a single course of 
1 5/16-in. yellow pine, and are installed without insu- 
lation. . 

The trailers and the motor cars in which smoking 
compartments are located, all have vestibules 3 ft. 1114- 
in. long at the diaphragms, with side and trap doors 
over the steps, the openings of which are 2 ft. 254-in. 
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at each end. The trailer trucks are of light construc- 
tion with 6 ft. 6 in. wheel base, fully equalized. The 
axles are of the A. R. A. type with friction bearings 
and carry 33-in. rolled steel wheels. 

The cars are equipped with light-weight bottom- 
operated couplers manufactured to the standard A. R. A. 
contour and having 4-in. by 5-in. shanks. They are 
fitted with spring draft gears using A. R. A. Class G 
springs in each yoke. The cars are equipped with 
Westinghouse automatic air brakes with the straight 
air feature on the motor cars. 

Each car is equipped with a 16-cell storage battery, 
to supply engine starting current, to energize the ex- 
citer field and to provide lighting. It will be charged 
normally by the exciter although a receptacle will be 
provided in order that an external charging source may 
be used if desired. 

These cars, which have been in service for varying 
periods of a month or more, have been received with 
every evidence of satisfaction by the patrons of the 
lines which they serve. The normal crew consists of a 
motorman, baggageman and conductor. The cars main- 
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Interior of one of the passenger trailers, with the smoking compartment in the foreground—Seating capacity 76 passengers 


wide. - The rear ends of all of the motor cars and both 
ends of the trailers are fitted with two-stem platform 
buffers and are also equipped with Morton single-fold 
vestibule diaphragms. 

Each motor car and trailer is equipped with a hot water 
heater with radiation from two lines of 2%4-in. pipe on 
each side of the car. The windows in all passenger 
‘compartments are fitted with removable storm sash. 
On all of the motor cars connections will be made be- 
tween the car heater and the engine radiator system in 
order that it will be unnecessary to drain the radiators 
at the end of each trip, and to facilitate starting the 
engines in cold weather after they have been standing 
idle for some time. 

The motor trucks are of the Brill high speed type, 
equipped with solid forged side frames, equalizers and 
side swing dampeners. The front truck, which carries 
the heavier load, has a wheel base of 7 ft. 9 in. and is 
fitted with four elliptic bolster springs at each side. 
The wheel base of the rear motor truck is 7 ft. 6 in, 
cand this truck is fitted with three elliptic bolster springs 





tain their schedules as well as did the steam locomo- 
tives which they replaced and have developed no operat- 
ing difficulties more than are to be expected with the 
introduction of a new class of equipment until the 
operating organization has time to become thoroughly 
familiar with it. 














Olean, Bradford & Warren locomotive No. 3, “State Line,” 
built in 1878—Gage 3 ft.; cylinders, 12 in. by 18 in.; 
diameter of drivers, 36 in. 
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Mechanical engineers in the railroad 
industry" 


Only three presidents and five vice-presidents have been 
promoted from mechanical department 


EALIZING that many mechanical engineers have 

a pessimistic viewpoint as to the opportunities af- 

torded them in railroad work ; that the industry is 

evidently not getting its proper share of the better 

mechanical engineering talent from the technical schoo's. 

and that many mechanical engineers eminently fitted for 

railroad work are entering other fields of endeavor, the 

Railroad Division, A. S. M. E., is undertaking the col- 

lecting and assembling of facts and information, with the 
following primary objects in view: 

1—To assemble facts pertaining to the railroad and railway 
supply industries in order to assist the young mechanical en- 
gineer to a knowledge of the industry as it affects him personally. 

2—To give technical schools and colleges a source of reliable 
and accurate information with which they can be of service to 
students contemplating entering railroad or railway supply work. 

3—To have available for the members of the American Society 
of Mechanical Engineers a source of fact information with 
which the Society as an organization or its individual members 
can render real service to the young mechanical engineer. 

The scope of the sub-committee’s work includes both 
the railroad and railroad supply industries. Approxi- 
mately 43 per cent of the executive and technical of- 
ficers and sales staff of railway supply concerns promoted 
since December, 1919, have been recruited from the rali- 
roads. It is estimated by reputable authority that for 
every man in railway service, there is another at work 
making materials the railroads buy. It is, then, quite 
natural that railroad supply industry should select 
ood men for its executive and sales staff from the rail- 
roads. Therefore, the work of the sub-committee would 
not be complete without considering both industries. 


Facts relative to the railroad industry—Comparison 
with other industries 


There are 1,023 railroads in the United States and 
Canada, about 190 of which are Class I railroads. The 
Class I railroads operate approximately 90 per cent of 
the total railway mileage in the United States and earn 
about 96 per cent of the total revenues. According to 
the Monthly Labor Review, published by the Bureau of 
Labor Statistics, there were employed during one week 
in July, 1926, a total of 1,816,818 men and women. A 





Table I—Comparison of employment in 13 general groups 
of industries, during one week, July, 1926* 





Average 

Number number 

oi estab- of wage 

lishments earners 

RC Ee eo eT ee ee eye Total Class 1 1,816,818 
Iron and steel,.and their products .............- 1,815 688,471 
Textiles and their products ......-..-++seeeee: 1,858 546,560 
Vehicles for land transportation .............-- 971 483,843 
Miscellaneous industries ...........eeecseecece 408 264,375 
Lumber and its re-manufacturers .............- 1,048 209,582 
Food and kindred products .........0-.eeeees 1,460 206,535 
en SOP ee ore 880 164,157 
Leather and its finished products .............- 368 119,790 
Stone, clay and glass products 638 112,084 
Chemicals and allied products 277 87,459 
Tobacco manufacturers .......-cccccccccccccces 199 43,256 


Metal and metal products, other than iron and steel 206 49.578 
* Monthly Labor Review. 





* Abstract of a progress report presented by the Sub-Committee on 
Professional Service of the Railroad Division at the annual meeting of 
the American Society of Mechanical Engineers, December 7, 1926. 
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comparison of this figure with the number employed by 
other industries during the same period is given in Table 
I. The second largest industry, according to the number 
employed, is the iron and steel industry, the textile in- 
dustry being third. 

Figures showing the proportion of technical gradu- 
ates, and for our purposes mechanical engineers, to the 
total number employed, would be of value in this table. 
The sub-committee has not, however, found any source 
from which such information could be obtained. A gen- 
eral idea of the number of supervisory positions in which 
mechanical engineering training would be of service is 





Table II—Number of employees holding positions where 
mechanical engineering training would be of service, 
June, 1926, on Class I railways in the United States* 


Executives, general officers and assistants .............ceeecee0. 7,431 
Division cfficers, assistants and staff assistants .................. 9,372 
Architectural, chemical and engineering assistants .............. 7,377 
Subprofessional engineering and laboratory assistants ............ 3,968 
ee eee SS er eer eee 1,466 

EMG A rot cha cana wen canon aenas koa ee ee ae baw e Rae em Ser 29,614 





* Includes 16 switching and terminal companies. Data obtained from 
Wage Statistic Report, Interstate Commerce Commission. 





shown in Table II. Care should be used, however, in 
the use of the total figure due to the fact that many of 
the executives and staff officers fill positions requiring 
legal, medical or business training. Furthermore. this 
total does not include special apprentices or minor 
mechanical department officers. 


Being president of a railroad is, of course, not strictly 
an engineering position, but there are ambitious young 
mechanical engineers who are aiming for such a position. 
An analysis of the careers of the presidents of the more 
important Class I railroads contains much information of 
interest and value. Table III contains an analysis of the 


Table I1I—Careers of the presidents of 79 Class I railroads 





High school College 
Common or College Grad. 
Total school equivalent grad. per cent 
Education, total .....0.65s00. 79 33 12 34 43 
Dept. in which trained 
Executive, financial, lezal... 63 29 6 28 44.4 
pS ECE ES 4 3 1 0 0 
Trafle and claims.......... 13 8g 4 1 ra 
Operating and telegraph .... 42 22 9 11 26 
Purchasing ......- ae 5 2 2 1 20 
Mechanical ..... eee 3 2 0 1 33 
Engineering, bridge and sig- 
nal departments ......... 25 g 2 14 56 





careers of the presidents of 79 Class I railroads. Out 
of the 79 presidents, 34, or 43 per cent, are college gradu- 
ates, 12 had a high school or equivalent education and 33 
had only a common school education. The figures shown 
in the left hand column for those who worked in various 
departments will total more than 79, because the majority 
worked in several departments before becoming presi- 
dents. Only three railroad presidents out of the 79 have 
worked in the mechanical department, the three be- 
ing Gen. W. W. Atterbury of the Pennsylvania, H. J. 
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German of the Montour and Henry Miller of the 
Terminal Railroad Association of St. Louis. The prin- 
cipal facts to be obtained from this analysis is that the 
mechanical engineer must compete for executive posi- 
tions with men trained not only in the other engineer- 
ing professions, but in the legal profession and in busi- 
ness as well. 

Table IV shows the results of a study made of the 
railroad careers of 25 railroad officers in six different 
grades. The right hand column of the table shows the 
number of years gained by the college graduate in reach- 
ing each position listed, in comparison with the time re- 
quired by the non-college man to reach the same posi- 


oe Se Se Se Se 


Dollars 


Ol 2544S GC TEIMMNM 1213 als 16 17 18 19 20 2h 22 23 24 25 26 27 28 29 KL 
Years After Graduation 


Chart showing the earnings of engineers in all industries 
by years after their graduation from 
universities and colleges 


tion. The officers, selected at random, are all employed 
by Class I railroads. The average age of the superin- 
tendents of motive power selected, the highest position 
on a railroad requiring mechanical engineering training, 
is 43.8 years. By taking the average time spent in rail- 
road service by the college-trained officer and the time 





Table IV—Average ages of 25 officers in each grade shown. 


Time required to reach certain positions and time 
gained by college graduates 
_ Uv 
. oe 
a Ss 2 25 
= ¥ v rT) = & & bo 
a % 8 - & 7 25 ae 
3 oO 4 - © rt) Hy aw 
Ea = Sy = bo & bo 
v an 2 v © = >o 
3 Ke & & aS Se “Ss 
5 gf go 6 48 32 
> >. ° § ° 5 es by 
<= om Oa ac a5 Ho 
oe ee 58.3 30 53 34 24 10 
Vice-president ....... 50.8 28.1 48 30.7 25.2 a9 
General manager..... 49 30.5 16.8 31.4 26.2 5.2 
Sup’t. motive power... 43.8 25.8 44 29.9 19.9 10 
Mechanical engineer . 35 13.75 80 14.6 13.5 1.1 
aster mechanic 47.4 Bad 20 24.1 15.2 9.4 





spent by the non-college trained and substracting, we ob- 
tain the figures shown in the right hand column. 

The good operating man seldom finds it desirable to 
leave railway service to work in any other industry. 
When he does, it is to take a good position where the 
executive ability brings him greater reward. There have 
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been few instances where a good operating man has 
left railway service. The “ten-talent’’ man in the operat- 
ing department is almost certain of recognition. 

As shown in Table III, the engineering or mainte- 4 
nance of way department is another that has always 4 
seemed to have received proper recognition. Many rail- 
road division engineers or chief engineers have suc- 
ceeded in stepping over into the operating department 
and have thus proceeded on their way to the top. The 
list of railway presidents who started in railway service 
as rodmen or transit-men is quite a long one. This in- 
formation is of interest to mechanical engineers whose a 
technical education is similar in many respects to that of e 
the civil engineer. 

No less than 25 per cent of all railway operating ex- 
penses and from one-half to two-thirds of the expendi- q 
tures for capital improvements come under the jurisdic- 
tion of this department. The January 2, 1926, issue of 


is ars reine 





Table V—Years required to reach certain positions in the 
mechanical department 


I ongest Shortest 

time time Average baa 

General S. M. P. or head of mechanical ae 
CS ee arr ie eee 49 10 22.8 q 
Assistant or division S. M. P. ........ 36 7 18.8 i 
Mechanical engineer ...............0.. 33 4 15.2 j 
Assistant mechanical engineer ......... 11 4 8 
ee ee rere ree 19 5 9.75 q 
Engineer of motive power ............ 24 7 18 ; 





the Railway Age reports that 35 per cent of the total ap- 
propriation for capital expenditures for the first nine 
months of 1925 went for equipment. This shows that 
the job of the mechanical department officer is one of im- 
portance and great responsibilities and requires men cap- 
able of exercising mature judgment. 

This statement is undoubtedly emphasized by the fig- 
ures shown in Table V, which shows the years required 
to reach certain positions in the mechanical department. 
One mechanical engineer worked for 49 years before 
becoming head of the mechanical department of his road. 
Another worked for 10 years. The average time re- 
quired for all those of whom the sub-committee obtained 
complete data was 22.8 years. 

Table VI, which shows the number of years that have 
been required to reach certain railroad executive posi- 
tions, cannot be considered as indicative of the actual op- 
portunities afforded members of the profession in reach- 
ing the positions shown. 


Br ee 





Table VI—Years required for mechanical engineers to reach 
certain railroad executive positions via the 
mechanical department 


No. of Longest Shortest 

officers time time Average 
PEMMEONNE 5 cioiicinie/eiciatd s'ei0.e-s 1 38 oe 38 
WaCSPCRIIERE 2 5,6:0:6:0.4:0:0.0:0: 5 40 11 29.2 
Chief purchasing officers .. 2 35 26 30.5 





Table VII shows the maximum and average salaries 
paid for certain representative positions or equiv- 
alent in the mechanical department in 1921. This in- 
formation was obtained from a report of hearings before 
the Committee on Interstate Commerce, United States 
Senate. Table VIII is shown for purposes of compar- 
ison with the salaries paid to engineering graduates in 
all industries. This information was obiained from a 
bulletin entitled “Study of Engineering Graduates and 
Former Students” published by the Society for the Pro- 
motion of Engineering Education. In addition to the 
information relative to salaries, given in Tables VII and 
VIII, charts on which are plotted curves showing sala- 
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ries paid by the railroads and salaries paid in other in- 
dustries since graduation, have also been prepared. 


Facts relative to the railway supply industry 


A total of 517 manufacturing companies engaged in 
selling supplies to the railroads wholly or in part are 





Table VII—Maximum, minimum and average salaries paid 
for certain representative positions or equivalent in 
mechanical department in 1921 





Maximum Minimum Average 

salary salary salary 
Mechanical department heads ........ $25,000 $4,500 $8,430 
Assistant cr division S. M. P......... 10,200 4,000 6,660 
Mechanical oe EOS TO Re re 11,320 4,000 5,410 
Assistant mechanical engineer ........ 9,600 3,700 4,930 
S&S er rr 10,000 4,000 5,680 
Engineer of motive power............. 8,000 4,000 5,940 
listed in the Pocket List of Railroad Officials. These 


517 supply companies employ approximately 7,000 men 
as executives and sales engineers, a large proportion of 
which, we have good reason to believe, are men of tech- 
nical education. There are also 37 private car companies 





Table VilI—Analysis of earnings of engineering graduates 
as of June 1, 1924* 


Annual Earnings 





Years since Limit Limit cf 

gradua- No. re- of lowest highest Most 
Class ation porting (25%) Medium (25%) Maximum frequent 
4. 0 1,191 1,200 1,476 1,560 4,080 1,200 
| rr 1 1,218 1,560 1,800 1,980 5,100 1,800 
1 2 1,023 1,800 2,100 2,400 9,000 1,800 
1 5 309 2,400 2,860 3,500. 25,000 3,000 
Le a 10 498 3,110 4,000 5,100 50,000 5,000 
re 15 430 3,600 5,000 3,000 49,500 6,000 
PAU oscec 20 238 4,000 5,500 10,000 90,006 4,000 
a 30 116 4,500 7,500 15,000 100,000 6,000 

|) re 5,023 


*See “Study of Enginee-ing Graduates,” published by the Society for 
the Promotion of Engineering Education, page 287. 





that own and operate over 1,000 cars that should also 
have need for a limited number of mechanical engineers. 


Table [IX showing the careers of officers holding cer- 
tain representative positions contains only a few railway 
supply company officers when compared to Tables III 
and IV. In collecting data for this table only the ca- 
reers of railway supply company officers promoted since 
December, 1919, were considered. An interesting item 
in this table is the large number of vice-presidents as 
compared to officers of lower rank. The reason for hav- 
ing 35 vice-presidents and only 12 and 11 general man- 
agers or chief engineers is because of the fact that the 
functions of the latter officers are quite often handled by 
men holding the title of vice-president. It is not an un- 
common thing to have a “vice-president in charge of 
engineering” in a railway supply company or to see the 
title of “vice-president and general manager.” 

Table IX—Careers of officers holding certain representative 
positions in railway supply companies 





No. No. who High Col- Per cent 

who started Com- school lege college 

started with Ry. mon or grad- grad- 

No. onRw. S.Co. school equal uates  uates 
PeAGIAONE | og ckicnawnes 28 6 22 ~ 6 ° 18 35 

Vice-president ........ 35 21 14 16 8 17 48.6 
General manager ...... 12 + 8 2 1 9 75 

Chief engineer ....... 22 4 7 1 1 9 * $1.8 

Manager of sales...... 12 7 5 2 3 7 58.3 
Railroad representative. 12 9 3 2 1 9 75 





Tables IX and X are arranged for comparison with 
Tables III and IV. It is interesting to note the similarity 
in respect to time element between the careers of rail- 
road presidents and the presidents of railway supply 
companies. There is also a large degree of similarity in 
this respect between the vice-presidents in both indus- 
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wm 


tries, but somewhat greater difference in figures appears 
in the careers of officers of lower rank. 

Table XI is arranged for comparison with Table V. 
Higher officers are included in Table XI, however, owing 
to the fact that the duties and responsibilities of many 
railway supply company executives include problems of a 





Table X—Average ages, time required to reach certain 
positions and time gained by college graduates in 
railway supply companies 


Average Average Average Time (yrs.) 
time in time for time for gained 

Average ng and Non.-col- college by college 
y. S. 





Age S.S. lege man graduate graduate 
Se re 27.1 35.5 22 13.5 
Vice-president ......... 28.9 32.2 23.8 8.4 
General Manager 29.2 32.4 26 6.4 
Chief Engineer ........ 33.2 4i 30 11 
Manager of Sales ...... 46 21.75 27.25 18.9 8.35 
Railroad Representative.. 43 27.4 3.8 20.9 17.1 





mechanical engineering nature. This statement, how- 
ever, does not apply in all cases, for example the Ameri- 
can or Baldwin Locomotive Works, or the American 
Car & Foundry. But, it can be said that a large share 





Table XI—Years required for mechanical engineers to reach 
certain representative positions in a railway supply company 


Longest time Shortest time Average 

aR 55-5 bu hws ids mA TON 45 15 26.8 
ee eee et rr re 39 11 25.2 
SOE INO obs piace aise nels 45 12 29 

re eee 36 20 26.4 
Assistant HOGINEET .. oo... csc ccseee 22 15 19 

EMRE OE THOS: viscicdwnacsoresieae 40 12 21.2 
Assistant or District Mgr. Sales...... 26 11 19.6 
Railroad Representative ............ 43 4 21.2 





of the problems confronting the president of the average 
railway supply company are similar to those of the super- 
intendent of motive power of a Class I railroad. He 
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Chart showing the earnings of mechanical engineers 
employed by railroads up to and including the 
position of chief of motive power 


should have sufficient technical knowledge to make in- 
telligent decisions on engineering problems. 

The report is signed by Marion B. Richardson, asso- 
ciate editor, Railway Mechanical Engineer (chairman) ; 
Professor A. J. Wood, The Pennsylvania State College, 
R. S. McConnell, chief engineer, Baldwin Locomotive 
Works. 





























Box car side trame design’ 


By. R. M. Mochrie 


Draftsman, Canadian Pacific, Montreal, Que. 


HE wood superstructure car was in universal use 
until 1907, when the steel superstructure made 
its appearance. The wood superstructure was 

replaced by the steel superstructure, just as the wood 
underframe was replaced by the steel underframe. The 
steel underframe wood frame car was hardly satis- 
factory, because of the continuel repairs required to keep 
it intact on a rigid underframe. The posts and braces 
became loose ; the frame and roof moved in all directions 
under severe switching and overload conditions, so that it 
was almost impossible to keep the sheathing, lining and 
roof on a car for a reasonable period of time. 

The steel superstructure, while it has many distinct ad- 
vantages over the wood frame has not been an unqualified 
success. The posts, braces and connections break so fre- 
quently in the steel trusses of the single sheathed cars, 
that there is still much scope for improvements in their 
type. 

At first sight the design of the side truss of a box car 
would seem a comparatively simple matter, and the struc- 
tural engineer would probably smile at the idea of any 
calculations being required at all. This would be true, 
if the steel framing were utilized with slight modifications 
for a small truss girder bridge; then there would not be 
any failures in the stress members, because the factors 
governing them, could be accurately determined. It is 
when the steel work is placed on the trucks that the 
difficulties arise, and the frame members of the structure 
fail. 

Indefinite forces 


Oscillation, end shock, longitudinal force and centrif- 
ugal force produce stresses and strains in the whole 
structure which cannot be accurately determined. 

Oscillation stresses in an overloaded car with the max- 
imum side bearing clearances cannot be satisfactorily 
determined. While the effect of this force would be 
largely taken by the underframe members, it undoubtedly 
tends to produce unevenness at the supports for the truss 
members by the bulging of the side plates and twisting 
of side sills. 

The end shock produced by buffing may vary from 





*An abstract of a 


aper presented before the September 14, 1926, meet- 
ing of the Canadian 


ailway Club at Montreal. 








100,000 Ib. to 500,000 Ib. or more. Some cars may never 
be subjected to the former load, while others may have 
to stand a load in excess of the latter figures. The 
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A.R.A. specifies an end load of 250,000 lb. This shock 
load is taken directly by the center sills, but a portion 
of it is transferred to the side frames and they must 
be prepared to absorb it. : 

The longitudinal shifting of lading is another force 
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which varies greatly with conditions. It may cause the 
end posts of some cars to bulge 6 in. yet in other cars 
of the same class, there may be very little bulging. Con- 
sidering the force necessary to bend the end posts, it can 
be estimated that the reactions at the end plates which 
are transferred to the ends of the side plates are approxi- 
mately 15,000 lb. at each end. 

Centrifugal force may be calculated, but it is doubtful 
if the results would mean anything under actual con- 
ditions. Speed on curves is taken care of by the super- 
elevation of the track so that the centrifugal force against 
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the sides on good tracks is practically nil. This force 


mest probably is at a maximum when a slow moving 
freight train stops and starts on a sharp curve of maxi- 
mum superelevation. A most severe condition exists on 
entering a curve, especially where the tracks are poor. 
The leading truck shoots the outside corner of the car 
upwards, while the rear truck is still on the level. This 
produces a diagonal twisting strain over the entire struc- 
ture. 


Causes of broken members 


The causes of broken posts, braces and connections 
are first, reduction of effective section, second, poor 
rivets and riveting conditions, third, unequal settlement 
of supports, fourth, eccentricity, fifth, cutting down of 
material. 

First—The effective section in the members at the 
supports is reduced so much that it cannot resist the 
bending moments at the top and bottom of the frames. 
An examination of broken parts will show that the 
section modulus in pressed sections has been reduced over 
50 per cent of the value of that part between the supports. 
This reduction was made to facilitate riveting, but fre- 
quently it need not have been made at all, as the full 
section could have been carried the full length of the 
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post and satisfactory riveted couditions provided. The 
latest A.R.A. designs still show defects in this respect. 
Sheet No. 3, Fig. 1, shows the section modulus at XX. for 
the A.R.A. brace reduced to .86 outside, which brings the 
stress up at this point to over 300,000 Ib. per sq. in. The 
proposed brace end shows the section carried down far 
enough to keep the stress at 16,900 lb. per sq. in. as 
shown on Sheet No. 1, Fig. 2. 

Second—The rivets in these connections are usually 
poor on account of the unfavorable conditions existing 
at the juncture of the posts and braces; where the one 
is crimped over the other, and where the pitch of the 
rivets is sometimes no more than 2 in. The edge dis- 
tance and pitch area of the plates are seldom equal to the 
value of the rivets. These defects are common in pressed- 
member trusses and still exist in the latest A.R.A de- 
signs (see Sheet No. 3, Fig. 1). The edge area of the 
brace is only one-third the value of the rivet, and the 
pitch area (2 in. pitch) is only two-thirds the value of 
the rivet. It may be argued that these areas have been 
taken horizontally, which does not represent the line of 
greatest force. The horizontal force is large enough, 
however, to justify larger edge distances on the plates. 
The crimped end in the tension member is not a good 
feature, as it tends to straighten out and thereby reduce 
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Top of Lading | Floor line at \ Between Supports 
Members | ot sidePlate Jide Sil! X=C.6. of Force 
Post BC 13860" 20800" 10400" 
Post DE | 11100 16650" 8320" 
Post #6 14100" 2/200" 10600"# 
co 
Braces re| 1 3800"% 13800"# 10200" 
Fig. 3 


the efficiency of the rivets. The proposed brace end 
shows the post compression member (which is not so 
highly stressed as the brace) crimped instead, and the 
other defects are practically eliminated. 

Third—The bulging of the side plates or the twisting 
of the side sills will cause unequal settlement at the sup- 
ports for the posts and braces. It is not uncommon to 
find them 2 in. to 3 in. off square laterally. The side 
members are considered by the A.R.A. as fixed, although 
they are at the best only half-fixed. In either case, how- 
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ever, it is essential for this type of beam, that the supports 
be absolutely equal. Structural engineers avoid fixed 
beams, because in fixing the ends securely, the tangents 
at each end of the beam must be absolutely horizontal, 
and any deviation from this will alter the stresses, and 
any difference of level at the two ends due to unequal 
settlement will cause considerable stresses in the beams. 

Fourth—Eccentricity exists in every type of side truss 
and varies from 2 in. to 9 in. In zee bar frames, where 
it is large, the failure of the connections is mostly due 
to eccentricity. It is not easy to eliminate eccentricity as 
suitable riveting must be provided at the supports. The 
most suitable section for minimizing the eccentricity is 
the pressed section—which is probably the most 
suitable from every point of view. The A.R.A. single 
sheathed box car designs show no eccentricity at the 
side plates, and the eccentricity is cut down to a minimum 
at the side sills by the use of this section. 

Eccentricity can be determined by using the following 
formula: 


Safe control load 


Safe eccentric load on the member—(1 + xdc) 





r2) 

Fifth—The strength of the frame members is often 
sacrificed to save weight. For instance, in the A.R.A. 
bolster post the width of the post is 634 in. It is 
secured by two 34-in. rivets at 5-in. centers to the side 
sills by means of a cleat. This leaves merely 7% in. 
from the center of the rivet to the edge of the plate. 
The strain of punching the holes, especially so near 
the edge, will damage the material to such an extent that 
what remains is probably not worth 20 per cent the value 
of the rivets. The cumulative effect of the known and 
unknown forces acting at any joint in the frame is apt 
to open the material on the outside edge, and this will 
gradually tear across with repeated applications of these 
forces. 


Design of Pratt truss 


Sheets No. 1 and No. 2, Figs. 2 and 3, show the stresses 
worked out in the various members of a Pratt truss for a 
50-ton single sheathed box car, 32 ft. 3 in. centers of 
trucks. Sheet No. 2 gives the bending moments caused by 
the bulging load. This load is calculated by the Rankine 
theory of pressure on retaining walls—the angle of 
repose for wheat is taken at 25 deg. The A.R.A. use the 
“influence line” and “formula” methods to calculate the 
bending moments, but either of these methods is un- 
necessarily laborious. They assume the points of sup- 
ports at the neutral axes of the side plate and side sill, 
but in reality, the points of supports are at the juncture 
of the members or along the lines of the innermost con- 
necting rivets. A table of total bending moments. is 
compiled by the use of comparatively simple data, which 
give the bending moments at the floor line and load line, 
which lines coincide with the points of supports, top 
and bottom, at the juncture of the members. 

Sheet No. 1 shows the direct forces obtained by the 
reciprocal figure and checked by calculation. A table of 
direct, bulging and combined stresses is given for the 
principal members. The top and bottom chords are sub- 
jected only to direct stress, while on the other hand the 
door posts are subjected only to bulging stress. There 


is a little secondary bending in the bottom chords in and » 


near the doorway, but it is negligible. 

The direct stress in post B.C. at the sill appears small ; 
this is due to a larger area of plate being assumed at this 
point. 

The stress in the compression posts between the sup- 
ports has been calculated by the Rankine ‘formula : 
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P 1 
sS=—xX 
A ‘+ 1 (1)? 
25000 (r) 
Sin B.C. = 20525 + 2.86 x 1.37 
=9800 lbs. per sq. in. 
169,000 Ib. 





Load Distribution 


Weight on rails 








Weight of trucks ‘ 15,000 lb. 
Weight of structure 154,000 Ib. 
Weight of ends 2,200 Ib. 
Load on center sills 90,100 Ib. 92,300 Ib. 
Load on side tresses 61,700 Ib. 
Load on one truss 30,850 Ib. 
Load per linear inch 63.5 Ib. 
Force A. H. 
Uniform load 63.5 « 24 1,525 lb. 
From ends 2,200 + 4 550 Ib. 
; : 2,075 Ib. 
Center sill reaction 1,490 Ib. 
Ferce J. K 585 lb. 


63.5 X 78.75 5,000 Ib. 
63.5 X 75.38 4,790 lb. 


Uniform load 
Force K. L. 
Uniform load 





Transferred from crossbearer 10,150 Ib. 
14,940 Ib. 
Reactin H. J. = 585 + 5000 + 14940 20,525 Ib. 





Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
wil print abstracts of decisions as rendered.) 





Air brake cleaning marks claimed incorrectly 
reported 


The Western Maryland rendered a bill against the 
Charleston & Western Carolina in which was included a 
charge for cleaning air brakes on C. & W. C. car 1206. 
The C. & W. C. took exception to the charge in accord- 
ance with Rule 91 because of the fact that the Western 
Maryland showed the old air brake cleaning date to be 
“Aug.— C. & W. C.—8-7-23” asking that the correct car 
number, initial or the date of old cleaning be shown. 
The car owner contended that the old cleaning date as 
reported could not have been correct because of the fact 
that the car was not on the line indicated on the date re- 
ported but was on the C. B. & Q., which road did not 
clean the air brakes on this car while it was on its line. 
The Western Maryland in its statement was positive of 
the fact that the old cleaning marks as reported were 
as they existed on the car at the time it was received and 
that if the marks were not the correct ones then the 
stenciling shown by the Western Maryland would in- 
dicate that the road which made the prior cleaning of 
air brakes failed to stencil the car properly or to remove 
the old marks. The W. M. contended that it was in no 
way responsible for incorrect stenciling by some other 
road. 

The Arbitration Committee in rendering its decision 
did not sustain the contention of the Charleston & West- 
ern Carolina——Case No. 1433—Charleston & Western 
Carolina vs. Western Maryland. j 





Repairs not made in accordance with car owner’s 
instructions 


On May 29, 1924, the New York Central reported 
C. & W. C. car No. 1540 to the owners for disposition 
under Rule 120. After some correspondence because 
the New York Central had reported the same car August 
31, 1923, for disposition under Rule 120 and had been 





¥ 


ee 


2 his fe Sa 





































FEBRUARY, 1927 


authorized to make all necessary repairs, which were 
reported as having been completed October 8, 1923, the 
N. Y. C. was authorized on July 8, 1924, to make the re- 
pairs called for by the joint inspection. The N. Y. C. 
was instructed that “When repairs have been made 
strictly in conformity with the above specifications and 
in no other way, if this company is responsible for the 
repairs, you may render bill against the C. & W. C. for 
the cost of such repairs in accordance with the A. R. A. 
Rules, attaching carbon of this letter to your bill as 
authority.” The N. Y. C. rendered a bill which the 
C. & W. C. declined to pay, claiming that the repairs 
had not been made in accordance with its instructions 
and specifications. Among other items the C. & W. C. 
claimed that the car was repaired by using spliced center 
sills instead of full-length center sills as instructed. The 
N. Y. C. declined to cancel the bill, taking the position 
that the car owner should pay the bill and handle in 
accordance with Rules 12 and 13 for relief. 

The Arbitration Committee in rendering its decision 
said that “The bill of the New York Central should be 
paid irrespective of the question of responsibility for 
improper repairs. The New York Central should issue its 
defect card fer the longitudinal sills in view of definite 
instructions issued by the car owner under Rule 120. 
The principle of Decision 1230 applies. If there are 
other improper repairs joint evidence will be necessary.” — 
Case No. 1434—Charleston & Western Carolina vs. New 
York Central. 





Responsibility for old defects existing on forwarded 
cars 


On July 25, 1923, Transcontinental Oil Company's 
car TROX No. 1527 was delivered to the Mid-Continent 
Tank Car Company’s plant at Coffeyville, Kansas, by 
the Missouri Pacific. The car was billed to the tank car 
company by the owner for repainting. It was sent to 
Coffeyville without any payment of revenue for the trip, 
but, under the usual method of free movement of empty 
tank cars, with the understanding that all the empty 
mileage would be equalized with load mileage. On the 
arrival of the car at Coffeyville the tank car company 
made a claim against the Missouri Pacific for defect 
cards to cover a number of defects, the existence of which 
were acknowledged by the Missouri Pacific, as the car 
was jointly inspected by a railroad and Tank Car Com- 
pany representative. At the request of the Missouri Pa- 
cific the tank car company handled the matter with the 
car owner in an effort to locate the company actually 
damaging the car and the railroad handled the matter 
with the Kansas City Interchange Bureau, for the same 
purpose, but both failed. The tank car company main- 
tained that, from the time the car was delivered to them, 
the Missouri Pacific was responsible under Interpreta- 
tion No. 1 of A. R. A. Rule 4, and should issue its defect 
card as the delivering line in the case. The Missouri 
Pacific contended that it was not responsible and quoted 
Interpretation No. 2 of A. R. A. Rule 4, and that since 
the car was moved from Cleveland, Ohio, consigned by 
the Phoenix Oil Company to the Mid-Continent Company 
at Coffeyville, Kan., routed L. E. & W. to Bloomington, 
C. & A. to Kansas City, Frisco to Ft. Scott, and Missouri 
Pacific to Coffeyville, the defects could have occurred 
while the car was on any of these roads. 

The Arbitration Committee stated that “the contention 
of the Missouri Pacific is sustained. In view of the car 
having been billed from Cleveland, Ohio, to the Mid-Con- 
tinent Tank Car Company’s plant at Coffeyville, Kan., 
for repairs, Interpretation No. 2 of Rule 4 applies. 

“Tt is not intended that determination of responsibility 
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of intermediate road for damage to cars forwarded by 
the owner to a contract shop for repairs is to be made 
under Rule 4 unless there is conclusive evidence of the 
car having been damaged on that road. Responsibility 
under Rule 4 applies to cars moving in regular inter- 
change service. In the cases above referred to, the re- 
sponsibility for delivering line defects, if any, should be 
settled by the consignor or other representatives at the 
time of forwarding the car. It is not the practice gen- 
erally to take a record of old defects on cars passing in 
interchange.—Case No. 1425, Missouri Pacific vs. Mid- 
Continent Tank Car Company. 





Car not subjected to unfair handling under Rule 32 


Central Railroad of New Jersey hopper car 51793, 
stenciled capacity 80,000 Ib. of steel construction and 
built in July, 1906, was damaged while being handled in 
a New York Central train and disposition was requested 
under Rule 120. The car was damaged when the train 
parted because of knuckles slipping and because of worn 
knuckle pin holes in the coupler and worn knuckle locks. 
The rear end of the train, after parting, followed up and 
struck the head end with sufficient force to cause con- 
siderable damage to the car. The owner contended that 
the damage resulted from faulty inspection and as such 
the responsibility should rest with the handling line un- 
der Rule 32. Investigation disclosed that the train 
parted between the forty-first and forty-second cars 
from the head end of the train, the train consisting of 
47 cars. The car in question was the fortieth car from 
the head end. 

The Arbitration Committee in rendering its decision 
stated that “the car was not subjected to unfair handling 
within the intent of Rule 32. The car owner is respon- 
sible.”—Case No. 1431, Central Railroad of New Jersey 
vs New York Central. 


Uedied tate: foam: the Oi & 
R. G. W. car shops 


By J. C. Coyle 
Denver & Rio Grande Western, Denver, Colo. - 


gp ed shop work, because of the great variety 
of conditions encountered, brings forth many de- 
vices developed by the mechanics themselves to simplify 
their tasks or speed up production. The accompanying 
illustrations show several shop kinks that have proved 





Three simple devices which facilitate work in the tin shop 


useful in the coach shops of the Denver & Rio Grande 
Western at Denver, Colo. 

Adjustable scaffolds—The main columns, which sup- 
port the scaffolding, are of heavy three-inch pipe, with 
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holes 12 in. apart, into which are fitted cotter keys on 
which the collars of the scaffold frame rest. These col- 
lars are made of short sections of larger pipe, to which 
triangular frames of %4-in. by 2-in. steel are welded. 
With this arrangement it was found that the scaffold 
boards could be adjusted to any desired height. 
Grinding forming tools—In the wheel shop a great 
deal of trouble was experienced in keeping forming tools 





A simple coach shop scaffold using pipe as the supporting 
framework 


sharp for surfacing wheels until the floating pressure 
plate shown in the illustration was devised, for grinding 
the tools upon the side of the emery wheel. Formerly 
the tools had to be sent 1o the machine shop for grinding 
by a machinist, and with a few grindings they were 
thrown away as useless. Now they are ground in the 
wheel sho», by an apprentice, and, with an even pressure 





Method of using the device for grinding wheel lathe forming 
tools 


which assures the survival of 25 or 30 sharpenings. 

A plate 34 in. by 6 in., and long enough to pass above 
the side of the emery wheel, was attached to the bottom 
of the stand by a % in. bolt, encased in a strong spiral 
spring. In the center of this plate, on the outside, a 
handle was riveted, of sufficient length to allow the op- 
erator to stand erect. Resting upon this handle, and 
partly supported by a narrow strap encircling this plate, 
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a second plate of metal 4 in. thick and 12 in. wide by 
18 in. in length forms a floating pressure surface, as the 
tool is moved back and forth along the side of the emery 
wheel. 

A strap 4 in. by 3% in., bent to encircle the pressure 
plate, and twisted so as to bolt onto the stand proper, 
contains three set screws, which aid in adjusting the pres- 
sure, as the grinding proceeds. A narrow Z-shaped strip 
of metal, welded to the inner surface of the pressure 
plate, serves to support the forming tool. 

Tin shop tools—The rivet holder is made in any size 
desired, of heavy tin, on a framework of stiff wire. It 
has a hinged lid on top, to admit the rivets. Labeled 
partitions separate the different sizes of rivets. The bot- 
tom being sloped toward the trough in the front, the 
rivets roll down and are easily accessible in the trough. 

The clamps for holding sheets of metal firmly to the 
work bench are made of eight-in. sections of spring steel 
1 in. wide by % in. thick, bent to the shape shown by 
the middle clamp, which is removed from the work. 
These clamps are quickly applied, as quickly removed, 
and answer the same purpose that others more compli- 
cated are used for. 

The broad jawed bending pliers, used in small bending 
operations, are made by welding two three-in. sections 
of 14-in. steel, ground on the outer side to a thin edge, 
cnto to a pair of rivet heater’s tongs. 





Safety step ladders for the 


coach shop 
By Charles W. Geiger 


HE step ladders shown in the illustration are de- 
signed to facilitate getting in and out of a car 
equipped with end doors, such as passenger coaches or 
express cars. Ordinarily a workman is required to set 
his tools or material up in the car before getting in and 





~ 


Step ladders with hand rails facilitate entering cars in the 
coach shop 


then climb in afterwards. These steps are provided 
with handrails and a man can walk erect up the steps 
with tools or material in one hand, using the other 
hand to hold on to the hand rail. Considerable time is 
saved by the use of these steps, especially when a work- 
man is required to make frequent trips. 
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Economy in wheel service 


Abstract of a paper presented at the November meeting of 
the Car Foremen’s Association of Chicago 


By C. T. Ripley 


Chief mechanical engineer, Atchison, Topeka & Santa Fe, Chicago 


wheels and three million steel wheels are in serv- 

ice on American railroads and approximately 
four million wheels are applied per year for repairs. 
There’ is no way to determine the exact figures but those 
given are fairly representative. The net cost of a cast 
iron wheel, using A. R. A. prices, averages $10.45. The 
labor cost involved in removing the wheels and mount- 
ing new wheels, under A. R. A. prices, is approximately 
$1.85 per wheel. Thus the cost for cast iron wheel work 
per year may be roughly estimated at fifty million dol- 
lars, which is a huge figure and one which warrants the 
attention and serious study of railroad officers in an ef- 
fort to effect economies. 

I wish it clearly understood that what I may say is 
strictly a matter of my personal opinion and that I am 
not tonight representing the railroad company by which 
I am employed or any committee of the American Rail- 
way Association with which I may happen to be af- 
filiated. Also, I do not mean, in any way, to present 
data favoring one type of wheel against any other type, 
for I fully realize that local conditions are the governing 
factor as to the proper type of wheel for any particular 
service, but inasmuch as the majority of wheels in service 
are cast iron, I am going to devote most of my time this 
evening to a discussion of this particular product. 

The average railroad car inspector through long ex- 
perience is highly qualified to pass on defects in wheels. 
However, certain unfortunate conditions have arisen 
which have tended to take away from the inspector the 
exercise of proper judgment. There has been too great 
a tendency to condemn the inspector, write him up, give 
him demerits and even discharge him for passing wheels 
which are condemned by another inspector farther down 
the line. In many instances the second inspector may be 
the one who has made the mistake, but there has been 
no machinery by which this could be checked up and the 
blame put upon the proper party. The inspector is al- 
most never praised or given credit for letting wheels run 
when they are perfectly safe to run and thus saving his 
employer money. 

What has been the result and what would you or I 
do if we were in the inspector’s position under similar 
conditions? We would do just as many of them have 
done—become more and more rigid in our inspection 
and condemn any wheel which there was the least chance 
of the next inspector down the line condemning. Fur- 
thermore, we would be looking for a chance to get some- 
thing on the next inspector. As a result of this the 
rigidity in inspection has increased and increased until 
many wheels are condemned which are perfectly safe for 
service, with a resultant loss of large amounts of money. 

What we need is a change in the system, whereby an 
inspector will be condemned for passing a wheel which 
is truly dangerous but will also be condemned for taking 
out wheels which are safe to run and will be given credit 
for catching dangerous wheels. In cases of difference 
in opinion between inspectors, some competent third 
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party should pass on the matter and make a fair decision. 
If this is done inspectors will feel free to use proper 
judgment in their work and I have found in my dealing 
with them that this is what they are anxious to do and 
as I said before, I have faith in their judgment. If the 
master mechanics, general foreman, etc., will take a little 
more interest in the matter they can help the inspectors 
in forming judgment on questionable defects. 

There are two general classes of defects. The first 
class are those which are liable to cause accidents and we 
cannot be too rigid in our inspection for these particular 
defects. I would be the last person to recommend any 
let down in their inspection. The defects to which I 
refer are cracked plate, seams and loose wheels. The 
other group of defects are, in extereme cases, liable to 
cause trouble, but generally speaking they are not in the 
same group as those which I have listed above. I will 
now take the individual defects and discuss them sepa- 
rately. 


Cracked plate wheels 


The biggest advance toward the prevention of cracked 
plates is in a new design of wheel now being developed, 
known as the single plate wheel. In thermal tests, this - 
wheel stands a great deal more than the standard double 
plate type. The metal is concentrated in the plate, giv- 
ing a thicker plate instead of being scattered out in 
brackets, double plate, etc. It is my personal opinion 
that this wheel will ultimately supersede all of the pres- 
ent designs, though further service tests are necessary 
to prove the desirability of this design. 

We should give the wheels more protection in service 
to help prevent cracked plates. The operation of a long 
freight train down mountainous grades can be handled 
in such a way as to protect the wheels by getting the 
heat into them gradually. If the braking at the start is 
less severe and if cooling stations are established less 
cracked plates will result. The improvement of the 
triple valve to prevent kickers will give the engineman 
confidence in applying the brakes at low speeds, which 
will also protect the wheels. This improvement can be 
secured by the use of heavier triple valve release springs 
and I hope the time will come when all of the railroads 
will go to this small expense not only for the protection 
of the wheels but for the protection of the equipment 
and the trainmen. 

The braking system needs further study. Refrigera- 
tor cars with their high light weight have a very severe 
braking service, since the standard braking power is 
based on the light weight of the car rather than loaded 
weight, and incidentally it is the refrigerator car that 
gives the most trouble with cracked plate wheels. This 
subject is being given careful study at the present time 
and I believe ways will be found to effect a needed im- 
provement. 

We have found that inspectors frequently take out 
wheels for cracked plates when in reality the plates are 
not cracked; there is simply a line on the surface which 
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looks something like a crack. 


However, this is such a 
dangerous defect that I do not believe we should tell 


an inspector to take any chances. If inspection at the 
wheel shop shows it is not cracked it can be put back in 
service, but even here care must be used. Serious as 
the cracked plate problem is, I believe that the intro- 
duction of the single plate wheel and’ certain improve- 
ments in braking practice are practically going to 
solve it. 
Seams 


It is now very generally admitted by wheel manu- 
facturers that a seam is a foundry defect resulting from 
improper pouring of the metal or in the quality of the 
metal. It is one of the most difficult defects to locate, 
inasmuch as the seam is ordinarily covered over with 
good surface metal and the wheel will at times break 
before the seam can be seen.. It is common experience 
to find that the majority of wheels which break because 
of seams do so fairly early in the life of the wheel, as 
indicated by the thickness of the flange. Inspectors 
should condemn a wheel which shows the slightest indi- 
cation of seams in the throat, for there is no telling what 
the extent of the seam may be. Seams farther out in the 
tread are less common and less dangerous in service. 

The best remedy for this trouble is better foundry 
practice, though the re-enforced flange which is now in 
use on a good many railroads is being recommended by 
some of the manufacturers and may be helpful in pre- 
venting breakage of flanges, even though there is a 
seam present. 


Loose wheels 


The loose wheel is an aggravating defect. We are 
constantly having wheels condemned by inspectors as 
loose, which when taken to the wheel press are found to 
be tight. The inspectors, seeing an indication of oil 
working out of the fit, very properly condemn a wheel 
as loose and we cannot ask them to change this practice, 
but what we can do is to mount the wheels in such a 
way that no such showing will appear unless the wheels 
are actually loose. 

The trouble is that many wheel shops are using the 
wrong material for coating the wheel seat of the axle. 
They are using materials which are thinned down with 
light oils, which are unsatisfactory. Some roads are 
having success with the use of brown mineral paint, but 
the best material to use is white lead and linseed oil of a 
proper consistency. 


Chipped rim 


Rule 78 of the Interchange Rules merely specifies the 
distance from the throat of the flange to which this de- 
fect may extend. Unfortunately this does not properly 
cover the situation. There are some cases where there 
is a small surface flaked out of the tread, which falls 
within the gage limit. Such a wheel is absolutely safe 
to operate, but technically the inspector is right in con- 
demning it. 

There are entirely too many wheels condemned for 
this defect. We have plenty of width of tread in our 
present design wheels to run with this slight defect at 
the outside of the tread. Unfortunately, it is hard to 
write a rule which will cover every case and particularly 
cases where the breakage slopes inwardly under the rim. 
Our inspectors can, however, be taught to use judgment 
in gaging this defect and it is hoped that some time the 
Rule can be changed in such a way as to better cover 
the proper gaging. 

The greatest advance toward the prevention of this 
defect has been the development of the so-called lip 
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chilled wheel. In this wheel the chill runs to the outside 
of the tread instead of having a narrow sand rim as was 
the past standard. It was found that the grain at the 
juncture of the chilled section and the sand rim was of 
such a nature as to invite cleavage. Certain modern 
types of frogs which include guard rails give the outside 
of the rim very hard service and we need the best con- 
ditions at this point to meet this service. I believe that 
the lip chilled wheel will reduce the chipped rim defect 
at least 50 per cent. 


Worn through chill 


Worn through chill is strictly a judgment defect, but 
we have found that many wheels are taken out for worn 
through chill which actually have a large amount of 
chilled metal left in them. In the inspection of new 
wheels, a check of the test wheels is always made to de- 
termine the chill and very few wheels with chills less 
than 5g-in. in the center of the tread are found. There- 
fore, with our limits of wear there should be very few 
worn through chill wheels. 

There is an opinion among some inspectors that the 
worn through chill wheel is a dangerous wheel at all 
times. This opinion is hardly true and it is our opinion 
that a worn through chill wheel should be allowed to run 
until there is some indication of flatness at this point. 
Mere judgment passed on the feel of the metal or on 
the mottled appearance is not sufficient to establish defi- 
nitely worn through chill. If a hollowness starts to de- 
velop at the point, the wheel should undoubtedly be 
taken out, as the chill is worn through. 


Thin flange 


The measurement of thin flange is a simple matter 
with the gage, and little discussion of this defect is neces- 
sary. Generally speaking, very few flanges wear to the 
condemning limit, for in most cases they wear to 7%-in. 
vertical flange before they will wear to the thin limit. 
The re-enforced flange will, unless the condemning 
gages are changed, make this statement even more true. 


Vertical flange 


The vertical flange is the most common condemning 
defect in cast iron wheels. There is considerable ques- 
tion as to the correctness of the 7%-in. limit which now 
covers the cast iron wheels for cars of 80,000 Ib. capacity 
and over. The main purpose of this gaging is to prevent 
the splitting of frogs. 
iron wheel will split a frog any more than a steel wheel 
which carries a l-in. limit. Therefore, it is hard to 
understand why we should have a %-in. limit. The 
strength of the flange is supposedly taken care of by the 
thin flange defect rule. There is a good deal of mis- 
understanding among the inspectors as to the gaging 
of vertical flanges. Some of them have an idea that if 
the flat surface on a flange is 7% in. high, it is condem- 
nable as vertical. This is not the way the rule reads or 
is intended. In order to be condemnable the bottom of 
the notch on the gage must touch the flange of the wheel. 
Furthermore, when the standard A. R. A. gage is used 
to measure 7%-in. vertical on a wheel where the tread 
is worn the gage is cocked and an incorrect reading re- 
sults. To overcome this, some roads have cut another 
notch at the 7%-in. limit on the longer side of the gage. 
The gage is then applied on its narrow edge and the 
effect of the hollow wear in the tread is eliminated. This 
practice is apparently justifiable under the rules as 
written. 

The shelled wheel is apparently not as common a de- 
fect as it formerly was. I believe this is due to improve- 
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ments in foundry practice. Its measurement is a simple 
matter and very few mistakes are made in this gaging. 
Most of the roads consider this a foundry defect and 
hold the manufacturer responsible, though it is admitted 
that sliding on the rail may contribute to its development. 
An important feature in this connection is that inspectors 
call certain defects shell-outs when they are not: shell- 
outs. <A true shell-out has the appearance of an oyster 
shell with a high center. A wheel which has a comby 
condition from brake burn is very frequently called a 
shell-out, but this is a mistake and inspectors should be 
instructed to properly designate the defect. There is 
practically no danger from this defect, but it is harmful 
to both track and equipment. 


Brake burn 


In mountainous territories more comparatively new 
wheels are taken out for this defect than for any other 
and inasmuch as it is strictly a judgment defect careful 
check of the inspectors’ judgment should be made. 
Brake burn results from one of two causes, either the 
heat generated by the brake shoe or the heat generated 
by skidding on the rail. The nature of chilled iron is 
such that it cannot expand readily, and therefore, cracks 
or checks develop. There is in the minds of many in- 
spectors a feeling that these checks will develop into 
cracked plate wheels. The best records available, how- 
ever, indicate that wheels crack from the inside outward 
and not from the outside in. 

Generally speaking, the brake burn wheel can be al- 
lowed to remain in service until it becomes comby and 
can be condemned under the new Rule 75. When this 
condition develops the wheel is hard on the track and 
on the equipment. If the checks or cracks are in the 
flange, the wheels should be condemned, for this may 
result in pieces of flange breaking out and as a general 
thing it is good practice to condemn wheeis where checks 
runs into the throat of the flange, as there is a chance of 
their developing into the flange before they are caught. 

More can be saved through the proper discriminating 
application of this defect than any other defect. There 
are undoubtedly many wheels thrown away for this de- 
fect, which would render years of service.. When these 
brake burn wheels are given a thermal test, it is surpris- 
ing to find what a good test they will stand, indicating 
their strength and resistance to breakage. It is hoped 
that this rule can some day be altered so that it will be a 
measurable defect instead of a judgment defect. 


Slid flat wheels 


The slid flat wheel is the most common defect in moun- 
tainous territories. Their number has been greatly re- 
duced by the education of the enginemen in the handling 
of their brakes, but we will always have large numbers 
sf such wheels. There is a way to save them, however, 
and that is by grinding. We have advocated this prac- 
tice for many years. We have two grinding machines 
operating on our railroad and they pay for themselves 
every six months, conservatively speaking. We know 
this work can be done at a cost of a little over a dollar 
a pair and why it is not gone into by more railroads than 
have gone into it, I do not understand. We have found 
the ground wheel truly round and excellent for service. 

We must, of course, use judgment in selecting the 
wheels for grinding, as there is no economy in grinding 
wheels which have badly worn flanges, brake burns 
in the tread or are low in chill. The only trouble 
with which we are confronted is the hauling of 
wheels long distances to the points where the ma- 
chines are located. We naturally locate the machines 
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near heavy grades where the maximum number of 
wheels are slid flat. It has been suggested that the 
way to meet this situation is to mount a machine 
on a car and thus make a traveling grinding shop. A 
portable machine has been developed, but it only grinds 
a short distance to either side of the slid flat. Some 
railroads feel that this is the proper practice, but so far 
the American Railway Association has not seen fit to 
cndorse the practice, since it appears that this practice 
will result in making the wheels more out of round and 
every effort is being made to get the wheels more truly 
round. 

Whatever the practice may be, the fact remains that 
large sums of money can be saved through the practice 
of grinding slid flat wheels. I am inclined to believe that 
it would pay us to grind all new wheels, in order to 
remove the eccentricities due to casting or to improper 
boring. It is an interesting fact to note that trainmen 
are anxious to have ground wheels under their cabooses, 
for they have found that their cars ride much better with 
these wheels. 

Remount gage 


The remount gages shown in the Rules of Interchange 
have not been given the use which they should have. 
Out of fairness to car owners, no wheels should be 
applied and billed as second hand, which will not pass 
these gages. It is realized that many wheels that would 
be condemned by this gage, are worth remounting and 
using, but they should not be used in a foreign car as 
the billing prices are based strictly on their use. The 
American Railway Association is making every effort to 
bring the importance of this matter to the railroads, and 
you gentlemen can help by insisting on the use of the 
gages. Their design is based as nearly as possible on 
the half way point on the wear of the wheel. The change 
in the gages made a year ago made them less restrictive 
and you should be careful in your shops to see that the 
right gage as now specified in the Rules, is in service. 


Mounting gage 


The standard gage for the mounting of cast iron 
wheels is a subject about which there has been a great 
deal of controversy. There are now several million 
re-enforced flange wheels in service. On these wheels 
the standard mounting gage cannot be properly used. 
Furthermore, this gage cannot be used when two maxi- 
mum flange wheels are mounted on the same axle. Dif- 
ficulty is being found by wheel shop inspectors when 
they try to apply the standard mounting gage to these 
re-enforced wheels. 

Something will have to be done to straighten out the 
situation. The suggestion has been made that the gage 
be opened up at each end on both the flange and throat 
side 3/64 in. This will still maintain the basic measure- 
ment from the throat to the back of the flange of 4 ft. 
6-29/64 in. The only real difference will be in re- 
enforced flange wheels, in which case the throats of the 
flanges will be closer to the rail. This, however, has been 
passed on by the committee of the American Railway 
Engineering Association and approved. In fact there 
is an opinion among many track men that this wider 
spread of the wheels will lessen both rail and flange wear. 

If the gage is changed in this way it could be used on 
both the standard flange wheels and on re-enforced 
flange wheels. Its applicability to steel wheels would 
be somewhat of a question, but in reality the only proper 
way to mount steel wheels is with the back to back 
measurement, as has been recommended by the A. R. A. 
This question of the mounting gage is a live one and 
some action should be taken in the near future. 



















Seventy-ton ore cars for C. & N. W. 


No center sills between bolsters—Intermediate sills at 


sides of hopper 5 ft. 3% in. apart 


able tonnage of iron ore from the upper Michigan 
fields to lake docks. On account of the high unit 
weight of this ore, steel hopper cars of special design with 
a very short wheel base: have been used for a number of 
years. They have been for the most part of 100,000-Ib., 
660-cu. ft. capacity. The cars of a new series of 150 now 
being built by the Pullman Car & Manufacturing Com- 
pany have a weight capacity of 140,000 Ib. and a cubic 
capacity of 975 cu. ft. 
These cars are self-clearing hoppers arranged for cen- 
ter dumping into ore dock pockets and with a clear open- 


/ | NHE Chicago & Northwestern handles a consider- 


the sloping ends of the hopper by 3-in. angles, which are 
carried up the slope to a junction with the two center end 
posts, thus forming a double triangular truss at each end 
of the car. 

The deck plate also extends beyond the bolster between 
the intermediate sills and this portion of the plate is con- 
nected to the intermediate sills by means of riveted angles. 
This plate also forms a convenient platform for mounting 
the air brake equipment. 

The bolsters are pressed diaphragm members riveted to 
the center sills, side sills and the deck plate. Intermediate 
sills of 12-in., 30-lb. channels, spaced 5 ft. 3% in. back to 








C. & N. W. 70-ton ore car—Built by the 


ing that does not permit the use of a continuous center 
sill. It is, therefore, necessary to construct the car so 
that the pulling and buffing stresses can be transferred 
from the draft sills to a set of intermediate sills situated 
outside of the drop doors which form the bottom of the 
hopper. 

The center sills consist of two 15-in., 40-Ib. channels 
extending from the end sills to the center door opening. 
A %-in. deck plate, to which the upper flanges of the 
channels are riveted, is reinforced by diagonal struts ex- 
tending from the connection between the center and end 
sills to the bolsters at a point opposite the intermediate 
sill connections. The center sills are cut off and joined to 
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Pullman Car & Manufacturing Ccmpany 


back, extend from bolster to bolster, thus providing for a 
clear door opening 7 ft. 4 in. long and 5 ft. 45% in. wide. 
The side sills are 7-in., 15.6-lb. channels extending from 
end to end of the car. Diaphragms of pressed steel with 
\%-in. cover plates connect the intermediate side posts. 
Gusset plates are used at all corner connections to elimi- 
nate torsional stresses as far as possible. 

The top rail of the car body is 5 in. by 3% in. by 3% in. 
bulb angle canted in such a wav that no iron ore ean be- 
come lodged in the top rail or its connections. The side 
and end sheets and stakes are bent to conform with the 
canting of the top rail. 

The side stakes, of which there are five on each side 
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between corner plates, are 8-in., 13.75-lb. channels pressed 
to form a flanged U-section. Reinforcing plates % in. 
thick by 9 in. wide are placed inside the car opposite each 
side stake. The hopper plates are all % in. thick, with 
the exception of the door sheets which are 3% in. thick. 
All of the plates and shapes used conform to the A. R. A. 
specifications for open hearth steel. 

The trucks are of the Dalman-Chiles design and they 
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The door operating and locking arrangement is both 
simple and positive in action, being of a design which 
has already given satisfactory service. Maximum door 
opening for dumping the ore is obtained quickly with 
four or five turns of the hand wheel, the doors swinging 
open to the positions shown by the dotted lines. 
hand wheel shaft extends crosswise of the car and is con- 
nected by chains to the doors, as shown in the drawing. 


The 
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are fitted with Woods gravity side bearings and the Bar- 
ber lateral motion device. Other truck specialties in- 
clude Thornburgh dust guards, Magnus bearings and 
Asco journal box lids. The brake beams conform to 
A. R. A. specifications for No. 2 plus beams. Davis 
four-point brake beam supports and Schaefer bottom 
lever connections are included in the truck construction. 
One hundred cars are equipped with 33-in. rolled steel 
wheels and 50 cars with Davis cast steel wheels. 

The brake equipment includes Westinghouse Schedule 
KD 1012, Miner ideal hand-brake ratchet and a founda- 
tion of gear arranged so that only the truck levers are 
below the level of the car sills. 

A. R. A. Type D couplers with cast steel yokes are 
used on all of these cars. Fifty cars are equipped with 
Miner A 69X, fifty with Cardwell G11AA, and fifty with 
Waugh-Davidson draft gears. 


Docr operating mechanism of the C. & N. W. ore car 


The principal dimensions of these cars are as follows: 
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All-steel tuin-hopper car built for the Cambria & Indiana by the Bethlehem Steel Company 


Car orders placed during 1926 


Passenger cars ordered show results of efforts to secure 
improved designs and facilities—Fewer freight 
cars ordered last year 


for service in the United States totaled, accord- 

ing to compilations of the Railway Age, less than 
67,500 cars. The exact figure of 67,029 given in Table 
I, compared with the 92,816 ordered in 1925, the 143,728 
in 1924, and the cars ordered in preceding years, show 
that the number of freight cars ordered last year for 
service in the United States is the lowest since 1921. The 
same situation, however, does not exist in Canada, for 
the 1,495 cars ordered last year compares quite favorably 
with the number of cars ordered each year since 1921. 
Last year’s orders by Canadian railroads is more than 
twice the number ordered in 1925 and 1922, but are less 
than 1924 and 1923, when 1,867 and 8,685 freight cars 
were ordered, respectively. The Canadian freight car 
orders for 1926 are divided among three railroads and 
manufacturers, the Canadian Pacific being the heaviest 
purchaser. Only 42 freight cars were ordered in Mex- 


’ \HE orders for freight cars placed during 1926, 





Table I—Orders for freight cars since 1918 


Year Domestic Canadian Export Total 

3 ee 114,113 9,657 53,547 177,317 
See eee 22,062 3,837 3,994 29,893 
ar 84,207 12,406 9,056 105,669 
|. Serene 23,346 30 4,982 28,358 
SR 180,154 746 1,072 181,972 
a ree 94,471 8,685 396 105,552 
Sr eer 143,728 1,867 4,017 149,612 
i en 92,816 642 2,138 95,596 
(| aA 67,029 1,495 1,971 70,495 





ico; they were ordered by the Mexican Railways to be 
built in company shops. 

Orders placed in 1926 for passenger train cars for 
service in the United States totaled 1,868. This again, 
as shown in Table II, is somewhat similar to the freight 
car situation for last year, the number of passenger cars 
ordered last year being smaller than any year since 1920. 
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On the other hand, the railways in Canada reported or- 
ders for 236 passenger train cars, the largest number 
ordered since 1923, when 263 were ordered. Last year’s 
passenger train car orders in Canada were divided be- 
tween the Canadian National and the Canadian Pacific, 





Table II—Orders for passenger cars since 1918 


Year Domestic Canadian Export Total 

re 9 22 26 57 
| rr een 292 347 143 782 
eae 1,781 275 38 2,094 
.. are 246 91 155 492 
a ee 2,382 87 19 2,488 
oe en 2,214 263 6 2,483 
|, are 2,554 100 25 2,679 
—, eee 2,191 50 76 2,317 
oo ee 1,868 236 58 2,162 





the latter being the heaviest purchaser as was also the 
case for freight cars and locomotives. 

It will be seen in Table III that the freight 
car production in the United States totaled 88,862, 
as compared with 105,935 in 1925, and 113,761 in 
1924. These figures should not be confused with the 
orders placed, nor should the total number of freight 
cars built be compared with the installation of the cars 
reported in the statistics issued monthly by the Car Serv- 
ice Division of the American Railway Association, as that 
report includes only installations on Class I roads, while 
the Railway Age figures include the production of all 
cars for the railroads, as well as private car lines. Also 


the Railway Age totals include only new cars or those 
having new bodies, whereas the Car Service Division to- 
tals include leased and rebuilt cars. 

A total of 91,633 freight cars were built in the United 
States last year, of which 88,862 were for domestic serv- 
ice and 2,771 for export. A total of 1,645 freight cars 
were built in Canada, all of which were for domestic 




















service. The total number of cars built last year is small- 
er than in any year since 1922, when only 66,289 were 
built. 

The Pacific Fruit Express placed the largest freight 
car order during 1926, ordering a total of 5,043 60,000- 
Ib. steel underframe refrigerator cars, the order being 
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divided among five builders. The Baltimore & Ohio was 
also a heavy purchaser of freight cars, ordering a total 
of 3,016, of which 2,000 were 140,000-Ib. capacity all- 
steel hoppers, 1,000 were automobile cars and 16 were air 





Table II1I—Freight cars built in 1926 











. United States Canada Total 
SEE ESOT EL PT 88,862 1,645 90,507 
ESSER ers ann ieee ee sr ene ene 2,771 ayeisea 2,771 

<1 a or oon ee oe 91,633 1,645 93,278 
United States Canadian 
r ie —~ — in ——, Grand 
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1913.... 176,049 9,618 185,667 7 secs, MaOle 207,604 
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3906.2... EEESIG 17,905 io. % >) Ae eee 5,580 135,091 
3937 ..... 325,705 23,938 139,643 3,658 8.100 11.758 
3958... 67,063 40,981 108,044 14,704 1,960 16,664 124,708 
ho ee 94,981 61,°83 156,764 6,391 30 6,421 1€3,185 
20... 60,955 14,480 yi ree sek | eae |< quatinatan’ 
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> 66,289 1,126 €7.415 458 100 558 6/,773 
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1925.... 105,935 3,010 108,945  ..... “6% “aba sameenm 
a 88,862 2,471 91,63 1,645 Sipe 1,.45 93,278 





dump cars of 20 cu. yd. capacity. The Illinois Central 
ordered 3,354 freight cars, of which 1,000 were single 
sheath box cars of 80,000 Ib. capacity, and 2,100 were 
coal cars of 100,000 Ib. capacity. Other large purchasers 
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for 2,250; and the Union Pacific, for 2,050. The Cana- 
dian Pacific ordered 1,000 cars during 1926. 

The types of freight cars ordered in 1926 for service 
in the United States and Canada are shown in Table IV. 
None of these cars are of unusual capacity, except that 
a number of orders for 70-ton hopper cars were placed 





Freight car orders, 1901 to 1926 


last year. The principal orders for cars of this capacity 
were 2,000 placed by the Baltimore & Ohio; 500 by the 
Lehigh Valley and 2,000 by the Norfolk & Western. The 
Canadian Pacific ordered 375 coal cars of 152,000-lb. 
capacity, which is the largest capacity of any freight cars 
ordered last year. Several other railroads placed small 





Table IV—Types of freight cars ordered in 1926 for use in 
the United States and Canada 





Type Number Per cent 
Fe a a a 2,846 4.1 
a RRR ESP See sere eter ee 8,849 12.9 
I soca fd faye Asai ahi aHiKiaca a e-« ave rere 13,033 19.0 
R.—Refrigerator ............ , ] 
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NN iran in we Os Tio 019 9 2850), n/a neiee le 16,055 23.6 
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Ballast, dumn and ore...... aad bon 2,658 3.9 
MND COMMING cca nese caya. (ssi euicumn eee 2,192 3.2 
ee eee ee 596 8 
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orders for 140,000-lb. capacity gondola and flat cars. 
Orders for 16,055 box cars, or 23.6 per cent of all cars 
ordered, 13,033 hopper cars, or 19 per cent, and 10,489 
refrigerator cars, or 15.5 per cent, were placed during 
1926. 

No new standard car designs have been adopted during 
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were the Southern, with orders for 3,350; the Norfolk 
& Western, for 2,525; the Chicago & Northwestern, for 
2,500; the Pennsylvania, for 2,100; the Louisville & 
Nashville, for 1,575; the New York Central, for 2,559; 
the Seaboard Air Line, for 3,450; the Southern Pacific, 





Passenger car orders, 1901 to 1926 


the past year. The Committee on Car Construction at 
the Atlantic City convention of the Mechanical Division 
in June, however, asked for authority to proceed with 
proposed standard automobile car designs and a standard 
self-clearing hopper car. As a result of the recent letter 
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ballot, the committee is authorized to proceed with the 
design of 40- and 50-ton automibile cars for unrestricted 
interchange, with an inside height of 9 ft. 3 in. and an 
inside width of 8 ft. 734 in. The question of preparing 
a standard design for restricted interchange with an in- 
side width of 9 ft. 2 in. and an inside height of 10 ft., 
and whether the door width shall be 10 ft. or 12 ft. on 
both the unrestricted or restricted clearance cars was not 
conclusively settled either way by the letter ballot. The 
result of the letter ballot on the height of the hopper cars 





Table V—Passenger cars built in 1926 
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was also inconclusive and a further letter ballot will be 
required before the committee can proceed with the pre- 
paration of this design. 


Passenger car orders 


As shown in Table II, the Canadian railroads reported 
orders for 236 passenger train cars, of which 179 were 
ordered by the Canadian Pacific. The production of pas- 
senger cars for service in the United States, shown in 
Table V, totaled 2,286, of which 2,184 were for domestic 
service. This figure compares favorably with the pro- 
duction figures for the two years preceding 1926. 

Table VI shows the types of passenger train cars or- 
dered for service in the United States and Canada during 





Table VI—Types of passenger equipment ordered for use in 
the United States and Canada 











Type 1924 1925 1926 
Coach, combinaticn passenger, etc........ 952 650 432 
Multiple unit coaches and trailers........ - <2 25 
Sleeping, parlor, chair, etc.............- 543 535 $42 
Sc ntchc sa auc ediec es tala eaenaemais 133 112 111 
BASOESE, CROTODE, GOEEl. cncs oss 2cccc0scce 555 739 435 
ee SS ere 410 10 125 
BME? aida new GWidininen Aabamrsmeaeee mimes 12 80 60 
Re ee ee 24 16 95 
Private, business, miscellaneous.......... 15 17 67 

UNO b6c-cscksnnsannebanstcnmnaeenne 2,654 2,241 2,104 
1926. Orders for sleeping, parlor and chair cars totaled 


542, while the next largest group ordered last year was 
435 baggage, express and mail cars. Various types of 
coach equipment ordered amount to 432 cars, nearly as 
many as the sleeping, parlor and chair cars. The largest 
single railroad order for passenger train cars was placed 
by the Pennsylvania when it ordered 326 cars of various 
types in the months of January, April, June and Decem- 
ber. Other large orders placed by railroads during 1926 
were 73 for the Baltimore & Ohio; 114 for the Long 
Island; 55 for the Louisville & Nashville; 77 for the 
New York Central; 80 for the Seaboard Air Line; 75 
for the Southern, and 62 for the Union Pacific. The 


Pullman Company built a total of 481 cars for its own 
service in its own shops. 
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Developments in passenger car design 


Interest in the roller bearing for use on passenger car 
journals has greatly increased during the past year. The 
Pennsylvania has had a number of passenger cars 
equipped with such bearings for several years and the 
number of cars so equipped has been materially increased 
during 1926. The Chicago, Milwaukee & St. Paul will 
have 127 cars, including 64 Pullmans, equipped with such 
bearings within the next few months. 

Experimental installations of several types of bearings 
have now been in service long enough to demonstrate 
clearly that such bearings can be made mechanically re- 
liable and to indicate that their use will probably effect 
a material saving in maintenance and servicing costs, as 
well as a material reduction in starting resistance and 
a somewhat smaller reduction in running resistance with- 
in the range of passenger train speeds. 

Most of the recent interest in passenger equipment has 
had to do more with its interior and exterior finish than 
with structural design. Beauty and harmony of color 
and decorations have become a definite objective in the 
interior finish of passenger cars on many railroads dur- 
ing the past two years, and a realization that the value 
of beauty is enhanced if it appears in varied forms, 


Hook for lifting car axles 


By J. R. Phelps 
Apprentice instructor, A. T. & S. F., San Bernardino, Cal. 


HE hook or sling shown in the illustration is de- 
signed for lifting locomotive tender or car axles, 

with or without wheels, in and out of a wheel lathe. 
While the design of this hook is not uncommon, the 
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Reinforced hook designed for lifting car or locomotive tender 
axles in and out of a wheel lathe 


attention of the reader is directed to the piece of 34-in. 
boiler steel electrically welded around the back and 
under the bottom of the carrying portion of the hook. 
This gives the hook extra strength where it is needed 
the most and eliminates the possibility of the hook 
straightening out under a heavy load. At the same time 
the upper parts of the hook may be of lighter construc- 
tion but sufficient to carry the load safely. 












Milwaukee standard tool folio 


General outline of a method followed in standardizing 
small purchased and shop-made railroad tools 


By O. D. Kinsey 
Tool supervisor, Chicago, Milwaukce & St. Paul, Milwaukee, Wis. 


indicated among other things by the increased 
attendance at the recent convention of the Ameri- 
can Railway Tool Foremen’s Association at Chicago, 
when several new tool supervisors joined the ranks of 
the association and in addition many new tool and ma- 
chine foremen sat in one one of the most interesting 
meetings that this association has ever held. 
As president of the American Railway Tool Foremen’s 
Association this coming year, the writer believes that the 


’ VHE growing interest in better tool equipment was 











in service, such as assignment records, breakage records, 
tool tests, etc., could well be standardized and made 
available to all roads. 

The Chicago, Milwaukee & St. Paul does not claim 
to be the pioneer in establishing a centralized tool sys- 
tem; it has had the advantage of opportunities to size 
up what certain progressive roads have accomplished 
and profit by their experience. 

The tool catalog is obviously the foundation for the 
tool system, in other words, the master book of standard 














Tool folio opened to a sheet showing a standard crank pin keyway miller used on C. M. & St. P. 


organization, through co-operative effort of this kind, 
has an enviable opportunity to serve the American rail- 
roads by developing standard and efficient tool equip- 
ment and a uniform system for cataloging and handling 
such standards when established. 

Now is the opportune time to agree on a national 
standard tool system and adopt a uniform tool folio or 
catalog, in order that drawings may be of uniform size 
and interchangeable between as many roads as possible. 
Also various records required for keeping track of tools 
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practice. The Chicago, Milwaukee & St. Paul has adopted 
a catalog sheet equal in size to a double standard 
letter head, namely 11 in. wide by 17 in. long. This 
size when folded once equals a standard letter sheet 814 
in. by 11 in., permitting convenient attachment and filing 
therewith. 

These sheets are laid out and punched as illustrated 
and they fit a standard commercial loose leaf binder as 
shown by another illustration. Suitable index sheets 


are provided in the front section of the book. These 
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are made by the Van Dyke method which affords a 
white field for writing in additional entries, as received 
by holders of the books. 

We now have approximately 150 books or catalogs in 
circulation, assigned to master mechanics, general fore- 
men, roundhouse foremen, storekeepers, and car foremen 
over the Chicago, Milwaukee & St. Paul system. 

Both commercial standard tools and our own special 












































Design of standard toolroom rack for small tools 


tools and labor-saving equipment are listed in the cata- 
log which is added to and revised from time to time to 
keep it strictly up to date. 


Method of developing tool folio 


Tool standardization is controlled by the general tool 
supervisor in co-operation with tool committees repre- 
senting the several departments and crafts on the rail- 
roads. . 

The tool supervisor, with the assistance of an experi- 
enced tool designer, investigates and develops suggestions 


[ 
| 3 | 
24] ORDER SHEET 
| 
| 
| 
| 
| 
| 








CM.&STP RY. 
MECHANICAL DEPT. 
STANDARO TOOL FOLIO 

Oo 











DATE OF THIS PRINT 

















APPROVED a , FOP VISE bp 


) COMBINATION PIPE VISE 
SWIVEL BOTTOM 








JCAT.NO.| Size.| RECOMMENDED FOR | 
[T14-5 | S° | sPeciaL work ONLY | 

















Part of a tool folio order sheet for bench vises, showing the 
name plate details 


made by supervisors and employees recommending bet- 
ter equipment, tools, or methods. 

These suggestions are carefully studied and developed 
systematically, and finally the best solution, covered by 
a drawing, is submitted to the mechanical engineer, who 
upon approval resubmits it to the final committee for 
comment and approval. If approved by this committee, 
it is then submitted to the general superintendent of 
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motive power for his ucceptance, after which it is en- 
tered in the standard tool folio or catalog as standard 
practice. 

This insures a progressive, uniform upbuilding of tool 
equipments always subject to revision as improvements 
are suggested and better tools are developed. Old prints 
are then recalled and new prints sent out. 

Special tools and labor-saving equipment such as are 
manufactured by the central tool department, if small 
enough to draw in detail on the standard tool folio sheet, 
are mounted on card boards and used by the tool makers 
as a manufacturing reference. If too large to show in 
detail we make a picture drawing for the catalog and 
use the standard drawing room sheets for the details. 

Before this system was started, tools were being made 
all over the railroad and by hit and miss methods, usu- 
ally duplicating worn-out samples or depending on the 
ingenuity of a local machinist. Now we have installed a 
system tool room, described on page 359 of the June 1, 
1926, Railway Mechanical Engineer, which is fully 
equipped with modern machine tools, a heat-treating 
and a grinding department. 

Men skilled in tool work and specialized in the sev- 
eral branches of the art are now producing better tools 
at much lower cost. Suitable grades of tool steel are 
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Dimensions of standard sheet used in C. M. & St. P. 
tool folio 


now available and through specialization a better under- 
standing of materials and their proper utilization is 
obtained. 

Generally speaking, we do not attempt to manufacture 
standard commercial tools, but confine our efforts to 
special labor-saving equipment and various special tools 
required for maintaining and extending the service life of 
locomotive appliances, namely, air brake equipment, 
stokers, superheaters, headlight generators, injectors, 
blowofft cocks, check valves, reverse gears, valve gears, 
and general locomotive machinery. 

Centralization of tool facilities is gradually tighten- 
ing up on tolerances and improving the general standard 
of workmanship. Uniform gage systems are being es- 
tablished, screw thread practice is being improved by 
closer tolerances. Better tool equipments are now avail- 
able of a much higher order than before. 


Standard tool racks and steel enclosure 


An example of the attempt to secure uniformly 
good tool room practices on the system is afforded by the 
standard daylight tool rack illustrated, which has been 
designed for installation in as many units as required, 
and surrounded by a sheet metal and wire mesh enclo- 
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sure which also promotes better daylight working con- 
ditions in the toolroom. These racks are being built at 
shop points having planing mill facilities to insure low 
cost and substantial construction. They are 5 ft., 8 ft., 
or 12 ft. long to suit local conditions, being made in 
other details according to the drawing. It is recom- 
mended that checkboards, 2 ft. by 5 ft., be mounted on 
the tool rack ends towards the windows, allowing 3 ft. 
of space between the checkboards and front of the coun- 
ter. The racks are spaced 2 ft. apart at the base and are 
painted white and gray. Suitable sheet metal trays 4 in. 
and 6 in. wide are provided for holding taps and similar 
tools. 

A steel enclosure is provided for the standard tool- 
room. It is made of 2-in. diamond mesh, No. 9 gage wire 
for the upper part of the partition, and No. 16 sheet 
steel 42 in. high for the panel base. Standard sections 
are 9 ft. high and 6 ft. wide, with a sliding door 4 ft. 
wide by 7 ft. high set in a panel 9 ft. high. The parti- 
tions are all painted green. If mounted on top of a 
counter, they are ordered 8 ft. high, the serving win- 
dows being made locally at erection. 


Air pump piston swab wrapping 
machine 
By John D. Flinner 
Supervisor of air brakes, Monongahela, South Brownsville, Pa. 


HOWN in the drawing is a small portable device for 
wrapping piston swabbing and torch wick on tin 
strips for making air pump piston swabs. The gears are 
scrapped gears taken from an old machine tool. In this 
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machine the gears are all the same size, but four gears 
of any small size found around the shop will be satis- 
factory. The base is made from a 2-in. by 2-in. by 44-in. 
tee, the leg of which is clamped in a vise when the 
machine is in use. 

The tin strips are clamped in the two chucks, and are 
held in place by tightening the thumb screws. They are 
cut 1,4; in. wide and 9 in. long for 8%-in. cross com- 
pound compressors and 8 in. long for the pistons of 
914-in. compressors. The dimensions of the tin strips 
used are shown at the left center of the drawing. 


BRITISH BUILT LOCOMOTIVES FOR CHILE SHOW AMERICAN 
INFLUENCE.—Two British built Garratt-type locomotives, com- 
bining features of both British and American practices in loco- 
motive building, have been placed in operation on the Nitrate 
Railways at Iquique, Chile, according to a report from Harry 
Campbell, American Consul at Iquique, in Commerce Reports. 

The locomotives were built in Manchester, England, by Beyer, 
Peacock & Co., and are said to be the most powerful of the 
type ever built. They were constructed in accordance with 
specifications submitted by the locomotive superintendent of the 
Nitrate Railways, for the particular work of hauling freight 
trains from Iquique to Carpas, a distance of about 20 miles, and 
over a gradient as great as 3.9 per cent. 

The more important American features of the locomotives are 
the bar type of frame, cylinders cast integrally with half of the 
frame stay, crosshead guide bars of the double American type 
above the piston rod, grease lubrication in accordance with the 
latest American practice, spring rigging placed above the driving 
boxes, boilers with steel fire boxes, stayed with iron staybolts, 
American type combined feed water heaters and pumps and water- 
purifying apparatus, connecting rod back end bearings of the 
American floating type, and air brakes of American design. A 
third locomotive of the same type is under construction in 
Manchester, and will be delivered in two or three months. 
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Detail construction of the air pump piston swab wrapping machine 
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Apparatus for grinding locomotive 
joints 


Cylinder heads, valve heads, dry-pipes, nozzles and other 
joints finished with the same device 


By L. V. Mallory 


Division foreman, Missouri Pacific, Lexa, Ark. 


HERE are many methods of grinding locomotive 
cylinder heads, valve heads and dry-pipe joints 
in various railroad shops, but it has never come 

to the writer’s attention that any one device has been 
designed for more than one purpose. In order to de- 
sign a device which can be used to finish all of the loco- 
motive parts mentioned above, it was necessary to de- 
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sages C-1 and C-2, connect the reversing valve chamber 
with the reversing piston chamber. The air enters the 
reversing piston chamber near its outer end. The pas- 
sages D-1 and D-2 connect the main valve chamber with 
the main cylinder at a point near its outer ends. 

The main exhaust ports B-B are drilled on a horizon- 
tal line with the main air supply port and communicate 
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Fig. 1—The oscillating cylinder for grinding in a variety of joints 


sign one prime mover to operate the mechanism of the 
device for the various operations. 

This prime mover is in the form of a pneumatic os- 
cillating cylinder, with a variable piston travel. The 
cylinder body 1, Fig. 1 (a) is made of cast iron. It is 
bored for three chambers. The upper chamber is for 
the reversing valve 13, Fig. 1 (b) ; the second bore from 
the top forms the chamber for the main valve and re- 
versing pistons 14 and 15 and the largest bore forms 
the main cylinder chamber in which the main piston 2, 
reciprocates. 

The main air supply port A is centrally drilled be- 


tween the two valve chambers so as to supply air to the’ 


reversing valve 13 and the main valve 14. Two pas- 


through short passages with the main valve chamber 
at points between the reversing pistons 15 and the ex- 
haust ends of the main valve 14. The reversing valve 
13 is connected by a reversing rod to the vertical rocker 
arm 10, Fig. 1, (c), which in turn, is keyed to the trip 
lever shaft 9. The trip lever engages with a pin fixed 
in the trip rod crosshead 8. The trip rod 6 is con- 
nected by a small pin to the main driving knuckles and 
slides freely through the crosshead. The trip rod car- 
ries the two trip collars 7-7 which are adjustable and 
secured to the trip rod by small set screws. The trip 
collars are so located on the trip rod that the crosshead 
8 is between them. The Small coil springs and free 
collars that are also carried on the trip rod absorb the 
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shock of the trip collars against the crosshead. In the 
long slide at the bottom of the crosshead is a slot which 
engages two small pins set in the cylinder body in such 
a manner that the crosshead can travel enough to give 
the reversing valve its necessary travel. 

The main valve 14 is connected tandem with. and cen- 
trally between 15-15, the reversing pistons. The main 
valve chamber is closed at each end by the two caps 
12. 

The cylinder body is cast so that it has a large lug 
located centrally on its under side and at a right angle 
to the cylinder bore. A hole is drilled transversely 
through the lug so that it will slide freely over the ful- 
crum shaft of the driven grinding apparatus. 

The principle of operation is simple. Assuming that 
the main piston is now at the rear end of the cylinder, 
as shown in Fig. 1 (b), the trip lever 9 is moved for- 
ward by the trip collar. This action places the revers- 
ing valve 13 at the extreme forward limit of its stroke, 
thus connecting the main supply port A with the port 
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its stroke regardless of the length of travel, be it one 
inch or twelve. 


Cylinder and valve chamber head grinding device 


The oscillating cylinder just described is used to drive 
a device for grinding cylinder and valve chamber heads. 
This machine consists of a fulcrum shaft 2, Fig. 2, made 
of 2-in. cold rolled steel, suspended at the cylinder end 
by an anchor bracket and at the other end by the verti- 
cal support post assembly 13, 19 and 20 which is at- 
tached to the pilot beam, as shown in Fig. 2, when 
grinding front cylinder-heads and to the guide seat of 
the guide yoke when grinding back cylinder-heads, as 
shown in Fig. 3. 

The anchor bracket 17, Fig. 2, is secured to the cylin- 
der casting by the valve chamber studs when grinding 
a cylinder-head and to the cylinder-head studs when 
grinding a valve-chamber head. It is made long enough 
to extend across the largest cylinders. It has two longi- 
tudinal slots cut in it that permit it to be adjusted to 





Fig. 2—Method of applying apparatus when grinding in front cylinder heads 


C-1 leading to the forward reversing piston chamber. 
The air thus admitted forces the reversing piston 15 
backward, carrying the main valve with it which con- 
nects the main cylinder admission port D-2 to the main 
air supply port A. Air is thus admitted behind the main 
piston which is forced forward until the rear trip col- 
lar strikes the trip lever crosshead and carries it for- 
ward. This moves the reversing valve to the back limit 
of its travel. Port C-2 is now open to the main supply 
port A and the upper end of the port C-1 is open to the 
air in front of reversing piston 15 to escape through the 
open end of the reversing valve chamber to the atmos- 


phere. The main valve then moves forward, reversing - 


the positions of ports D-1 and D-2 with respect to the 
air supply A and the exhaust ports B. 

The travel of the main piston can be regulated by 
changing the position of the trip collars on the trip rod. 
The reversing pistons will always be at either extreme 
until the position of the reversing valve is reversed. This 
feature insures a wide open port and unrestricted air 
pressure to act on the main piston for the duration of 


line with the fulcrum rod directly over the center of 
the cylinder as shown in Figs. 2 and 3. 

-The fulcrum rod is a sliding fit through the anchor 
bracket, vertical support bracket, the hanger sleeve 3B 
of the swivel block hanger assembly 3,3A and 3B, Fig. 
2... The lug of.the oscillating cylinder is also provided 
for this purpose. 

The two collars 2A are secured to the fulcrum rod 
by set screws and hold the operating cylinder and 
hanger in alignment with the connection to the cylinder- 
head. The bracket 13 can be adjusted and secured to 
the vertical support post by set screws, to maintain the 
fulcrum rod in a horizontal position. 

The swivel block hanger consists of an old locomotive 
link hanger, cut off as shown in Fig. 2, to which are 


‘ riveted two legs of 34-in. by 2%4-in. bar iron with the 


hanger block 34 clamped between them. Longitudinal 
slots cut in these legs engage the hanger block bolts, 
thus. affording means of adjusting the length of the 
hanger 3. 

The cylinder head attachment, 4 and 5, consists of an 
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old link saddle pin and a casi iron dise on the back of 
which are two bosses in line with those of the old link 
saddle. This arrangement provides space for applying 
and tightening nuts on the cylinder-head casing stud 
that secures the swivel block to the front cylinder-head 
or valve-head. It also provides clearance for the oscil- 
lating lever 22. Two slots are cored in the disc at 90 
deg. from the bosses, long enough to fit over the piston 
eland studs of back cylinder-heads of different designs. 
This provides means of attaching the back cylinder- 
heads to the swivel block assembly. The two parts of 
this assembly are bolted together with two round headed 
bolts the heads of which set into counter-bored holes. 

A coil spring seat 6 is drilled and threaded to engage 
with the threaded end of the old link saddle pin and 
transmits the pressure of the tension coil spring 9 to 
the cylinder-head. The tension is set by the adjust- 
ment assembly which consists of the spring seat 7, ad- 
justing screw 12, adjusting wheel 13, adjusting screw 
euide 14 and the bracket 15. The adjusting screw 
bracket is hinged to a horizontal bar 16, as shown in 
Fig. 2, which forms a clamp for the fulcrum rod sup- 
port bracket 20. A slot cut in this bracket permits the 
alignment of the spring assembly. The diagonal 
member of the bracket also has a shorter slot to pro- 
vide clearance for the adjusting screw when it is in its 
lower positions. 

The tension retaining screws, with their wing nuts, 
which pass through lugs provided for them on the sides 
of the spring seats, provide a means of retaining the 
required tension of the coil spring while the adjusting 
screw is released, as it must be, when sliding the cylin- 
der-head back to inspect the joint. 

When the adjusting screw 12 is released, the bracket 
can be swung out of the way of the coil spring. As the 
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Fig. 3—Grinding in 


fulcrum rod is free to slide in its support, the entire 
apparatus, including the cylinder-head thus suspended, 
may be slid back for inspection of the work and for 
the application of more grinding material. 

An oscillating lever has a hole drilled in its upper end 
in which is fitted the connecting pin 22B. Near its 
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lower end are two short longitudinal slots so spaced as 
to engage with the piston gland studs. Located cen- 
trally between these slots is a drilled hole of sufficient 
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Fig. 4—Set-up for grinding in a back valve chamber head 
when the crosshead and main rod are not removed 


size to engage with the largest stud that might be used 
for securing the casing to the front cylinder or valve 
heads. 


_ A longer slot engages the driving pin 224A which is 
inserted in one of the cylinder-head stud holes. 
Apparatus and set-up for grinding rear valve 
chamber heads 
As it is often necessary to grind back valve heads 
when there is no occasion for disturbing other parts of 
the locomotive, an apparatus has been designed whereby 
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back cylinder heads 


this can be accomplished in a simple manner. This 
consists of two anchor rod brackets 28, Fig. 4, attached 
to the main crosshead guide. These brackets support 
the anchor rod 2 on which the operating cylinder is ful- 


crumed. 
Secured by the same bolts that hold-the back bracket 
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to the guide, is the vertical post 26, which carries the 
tension-rod bearing arm 27. This arm is slotted so that 
the bolts securing the bearing block 27A, may be ad- 
justed laterally in line with the center of the valve cham- 
ber bore. An ordinary “old man,” used for drilling, is 
suitable for the vertical post. 

The tension-rod 25 may be made of 134-in. round 
iron. The tension adjusting wheel is simply a 134-in. 
standard hexagon nut spot-welded to a spider made of 
boiler steel. This nut engages with threads cut on the 
forward end of the tension rod, on which is suspended 
the back valve chamber head to be ground by the 
machine. 

The conical thrust collar 254 serves to hold the head 
firmly against its seat on the valve chamber, while the 
oscillating lever 29 serves as a bearing for the rear valve 
stem guides. This feature insures that the back valve 
chamber head will meet the joint on the valve chamber 
with equal pressure all around. It prevents the valve 
head from grinding faster on the bottom, which is 
usually experienced when grinding by the common 
method, because there is no provision to support the 
overhanging weight of the guide portion of the head. 
This arrangement also affords a convenient means for 
inspection and of redoping the joint, as the head, ten- 
sion rod and all can be slid back by releasing the ten- 
sion adjusting wheel 253. 

In Fig. 5 the method of mounting the valve head on 
the tension rod is shown in detail. The method used 
with valve chamber heads having the valve stem guides 
carried above, is shown at (a) and the method used with 





Fig. 5—Two types of oscillating levers are used for the old 


center hung valve stem guides is shown at (b). The 
latter style of oscillating lever shown can be used to ad- 
vantage, however, on overhead hung guides as it has an 
adjustable center block. When using this set-up it is 
necessary to invert the oscillating lever, thus eliminating 
the use of the spacer washers, as the center block can be 
moved to the desired location. The oscillating lever 29 
has longitudinal slots cut in each end to facilitate hori- 
zontal adjustments. 
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Apparatus and set-up for grinding front valve 
chamber heads 


The same apparatus is used for grinding front valve 
chamber heads, with the exception of the fulcrum rod 
support brackets, for which the support bracket for 
cylinder front-heads is substituted. 

The fulcrum rod anchor bracket of the cylinder-head 
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Fig. 6—Set-up for grinding a front valve chamber head 


set-up is substituted by the socket 2D, Fig. 6. This 
socket is a cylindrical piece of iron bored out for two- 
thirds of its length to receive the end of the fulcrum 
rod, while the remaining solid end is drilled and tapped 
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and new style back valve chamber heads 


to engage with the cylinder-head casing sttid after the 
nut has been removed. The socket has a hole drilled 
and tapped on the side to receive a set screw for secur- 
ing the end of the fulcrum rod in place. 

When it is desired to grind the front valve head 
while the front cylinder head is removed, the fulcrum 
rod anchor bracket can be used by applying it to the 
front cylinder-head studs. 

This set-up calls for a reversal in the position of the 
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hanger 3 from that used in the cylinder head set-up. A 
chain is used to hold the valve head and hanger from 
swinging downward when it is slid back from the valve 
chamber seat for inspection of the joint. The chain is 
attached to the smoke arch brace or any other conven- 
ient part of the locomotive. 


Grinding a dry-pipe flue-sheet joint 


The apparatus used for grinding the flue-sheet joint 
of a dry-pipe consists of the vertical support 564 and 
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Fig. 7—Arrangement for grinding dry-pipe flue-sheet joints 


56B, Fig. 7, which are secured to the front end foun- 
dation ring by the front end bolts. This support is com- 
posed of two parts. The upper part, 564, is made of 
l-in. by 6-in. bar iron with a transverse slot in its upper 
end to engage the front end bolts. A longitudinal slot 
of sufficient width and length to engage with the ten- 
sion adjusting screw 48 is located near the upper end. 
Along the sides of this member are a double row of 

















Front View 


fcur View 


Fig. 8—Details of 


punched or drilled holes, which, together with the slots 
in the lower member, permit the proper spacing of the 
clamping bolts that secure the two members together. 

The lower support 56B is made of the same material 
as that of the upper support and is shaped similar to 
it. This member has a large longitudinal slot near its 
lower end of sufficient width and length to engage with 
the fulcrum rod 55, and bearing block 54. This slot 
permits alignment of the fulcrum rod with one of the 
small flues near the center of the boiler. There is a 
short off-set near the bottom of the lower member, the 
thickness of which permits an accurate line-up with the 
upper member. 

In the longitudinal slot of the upper member an ad- 
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justable spring seat, 51, is secured in any desired loca- 
tion by the small clamp 514. The spring seat also serves 
as a bearing or guide for the tension rod 48. The ten- 
sion rod consists of a piece of 1%-in. by 2%-in. steel 
tubing with a piece of 1!4-in. round iron firmly shrunk 
and pinned in one end. A short piece of turned 134-in. 
round iron slips into the open end of the tubing and fits 
into a hole drilled in the oscillating lever 49. A collar 
on this piece takes the thrust of the tension rod. The 
longer portion of the iron piece fixed in the other end 
of the tube is turned down to 1% in. and threaded to 
engage the tension adjusting wheel 13. 

An internal expanding chuck 40, of simple design, 
drives the dry-pipe. This chuck is connected to the op- 
erating cylinder by means of the lever 49, which may be 
bolted directly to the chuck when there are no dry-pipe 
studs to interfere, or may be extended away from the 
chuck by the spacer 404 when the studs are not to be 
removed. 

The details of the fulerum rod anchor block 54 are 
clearly shown in the drawing; the hole through this 
block for the fulcrum rod is drilled with 1/32 in. clear- 
ance and is secured to the rod with a set screw. The 
fulcrum rod is made of either 2-in. round iron or 2-in. 
cold rolled steel shafting. 

In some of the older types of engines, the dry-pipes 
are often offset or curved, a condition which necessar- 
ily limits the distance the dry-pipe may be oscillated in 
grinding. In such cases the travel of the piston of the 


oscillating cylinder must be regulated to a suitably short 
stroke. 


The internal dry-pipe chuck 


The internal chuck used for grinding in dry pipes 
consists of a cone, 40, Fig. 8, which has four grooves 
milled longitudinally in its surface, located 90 deg. apart. 
They are milled to a depth of 1 in. and are 3% in. wide. 
In these grooves rest the expansion bars 42, which are 
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Side View 8 


the dry-pipe chuck 


made of 34-in. by 1-in. mild steel machined to a thick- 
ness that will permit them to slide freely in the grooves. 
One end of each expanding bar is turned outward at 
right angles and rounded off to engage with the lugs of 
the chuck jaws 41. The other ends are so shaped that 
they form circular heads that engage with the rounded 
annular groove in the thrust collar 44. 

The thrust collar is made of mild steel with a semi- 
circular groove cut in its face so that when the draw- 
bolt 45 is in place, a groove is formed with a com- 
paratively small opening on the outside through which 
the necks of the expansion bars extend. In assembling 
the chuck the expansion bars are first placed in their 
respective grooves in the cone. The thrust collar is then 
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placed over the heads of the expansion bars and the 
drawbolt inserted, thus enclosing the heads of the ex- 
pansion bars within the thrust collar. 

The chuck jaws are made of tool steel with lugs 
drilled to receive small pins or cotters that connect them 
with the expansion bars. It must be understood, how- 
ever, that these pins are merely to prevent the loss of the 
jaws when not in use as under pressure the expansion 
bars bear directly on the bottom of the jaws thus pre- 
venting them from coming out. 
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A channel is cut across the back end of the cone in 
which the end of the oscillating lever 49 fits snugly. It 
is secured to the cone by the two cap-screws 47. A 
1 3/16-in. hole is drilled in the oscillating lever through 


which the drawbolt passes. A 1'%-in. standard hexa- 
gon nut engages with the threads of the drawbolt. This 
nut is turned off so that a round boss is left, over which 
is slipped the end of the tension rod. Four small flat 
springs, 43, serve to hold the expansion bars against 
the cone until pressure is applied. 


Welding stoker feed screws 


By James S. Heaton 


Welding supervisor, Wabash, Decatur, IIl. 


WING to the large amount of locomotive stoker 
() repair work handled at the locomotive shops of 
the Wabash at Decatur, IIll., a machine for re- 
pairing stoker feed screws was designed by E. J. Haus- 
bach, general foreman, which has been of considerable 
assistance in speeding up the work. Previous to the in- 


stallation of this machine, stoker feed screws were either 





tially of a lathe head and tail stock taken from an old 
14-in. lathe and mounted on a bed made of a 10-in. chan- 
nel. The channel is mounted upon stands -which are 
welded together as shown in the drawing. The lathe 
head is stationary, and provision has been made for 
moving the tail stock to suit different lengths of stoker 
feed-screws by locating holes for the 34-in. bolts which 





View of the cutting machine showing a cut taken from a stoker feed screw 


turned down in a lathe and then welded on the edges, or 
the rods were welded on first and the screws turned down 


to size afterward. In either case the time for turning 


down a feed screw would often amount to several hours. 
The use of the machine, the detail construction of which 
is shown in the drawing, has reduced the time of turn- 
ing to approximately a half hour. The screw, when fin- 
ished, will compare quite favorably with a job per- 
formed on a lathe. 

Referring to the drawing. the machine consists essen- 





hold it in position, as shown on the drawing of the chan- 
nel. 

A runway of 2%4-in. square steel is bolted to supports 
welded to the bedplate on which the torch carriage is 
operated. The torch carriage is mounted on four grooved 
wheels which operate on the corners of the runway or 
rail, The cutting torch is mounted on the carriage as 
shown in one of the illustrations. The clamp which holds 
the torch is mounted in a bevel slide and can be ad- 
justed to the variations of the different thicknesses of 
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feed screws by means of a compensating screw. The car- 
riage propeller is fitted with a loose wheel which rolls 
against the screw and moves the torch carriage along the 
rail as the screw is revolved. This propeller is also mov- 

















The torch carriage 


able, so that it can be adjusted. A guard is welded on 
the carriage at the bottom, to keep the hot sparks away 
from the rail. 

The carriage rail acts as a straight edge, so that when 
forming the bars on the screw it is an easy matter to 
keep within the required limit. The screw is first sanded 
off, to remove all scale and dirt which may interfere 
with the cutting. It is then placed between the lathe cen- 
ters, clamped, and then measured to determine the 
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which make them hard to cut unless the carriage is 
moved very slowly at these places. This eliminates the 
motor drive arrangement. The time required for cutting 
a conveyor screw is about 30 min., and for an elevator 
screw about 25 min, 

After the screw has been trimmed, the bars are formed 
around the edge by heating with an acetylene torch while 











Laying the rod on the edge of the screw 


the screw is rotated. The bar is hammered in position 
before the screw is removed from the machine. The 
screw is then taken from the machine and stood on end 
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Details of the 


amount of metal to be removed to obtain a good foun- 
dation for the addition of the bars to bring the screw 
to the proper diameter. 

The machine is operated by hand power. 


It has been 
found that most of the screws have sand holes in them 


cutting machine 


and welded by the electric process. More progress can 


be made with the screw in this position than when it is 
on the side, and it is easier on the operator. The time 
required for cutting and welding a screw will average 
about seven hours. 
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Defect epidemics from obscure 
causes 
By Warren Ichler 


HE word “epidemic” as here used refers to those 

seemingly inexplicable outbreaks of specific mechan- 
ical troubles which suddenly develop to serious propor- 
tions and seem to be communicated from engine to engine 
or car to car, much as a pathological condition develops 
and spreads in cities and towns. No consideration is 
given here to such major problems as lubrication, steam 
leaks, etc., which, like the poor, are always present in 
some degree; and which, because of their persistence, 
receive continual attention and investigation. This does 
not mean that the sieges of mechanical troubles here 
presented were entirely unrelated to major maintenance 
problems—in fact, they were all merely acute “cases,” 
to borrow further from medical terminology, of troubles 
that have been known since locomotives and cars began 
to run. 

Without any desire to be too reminiscent, most of this 
material has been culled from personal experience—and 
personal grief. The experience of any mechanical de- 
partment employee of reasonable length of service would 
probably be productive of similar observations, based, 
however, on entirely dissimilar causes and results ob- 
tained therefrom. 

Heating of engine truck boxes of no apparent reason, 
under normal or nearly normal service conditions, has 
probably given rise to as much speculation and tinkering 
as any other purely mechanical defect developing in 
locomotives. On one important trunk line on which the 
writer served as machinist for an extended period, the 
repair forces at a busy enginehouse were suddenly con- 
fronted with the fact that about 40 per cent of the pas- 
senger trains were being delayed by hot engine truck 
journals, after a long period of comparative freedom 
from this nuisance. 

Obviously, the matter was not due to faulty design 
or maintenance practices for these were “hold-overs,” so 
to speak, from a period of successful operation. It was 
evident to everyone that the trouble came from some 
local condition but this gave no clue to a remedy until 
one day an apprentice remarked that “it sure was queer 
that only those engines running eastward from the en- 
ginehouse were giving trouble.” 

This opened up a new field of speculation and investi- 
gation and the heating trouble was soon definitely al- 
located to a section of line which was receiving new 
ballast to counteract subsidence and where unspread and 
untamped ballast lay banked along the track for some 
days before it could be finally graded and tamped. Of 
course, after this much had been learned everyone was 
ready to comment on the unusually heavy coating of dust’ 
and sand found on the leading trucks of locomotives 
traversing this stretch of track, and on the impossibility 
of proper lubrication of journals and bearings under 
such conditions. 

That this diagnosis of the trouble was a correct one 
was evidenced by an almost complete disappearance of 
hot engine truck boxes when track conditions were 
restored to normal. 


Leaking dome caps 
Possibly the most baffling series of defects in locomo- 
tives which has come to personal observation was a 
veritable plague of leaking dome caps occurring on a 
large eastern railway. Like the hot truck boxes before 
mentioned it could not be traced to faulty design, or 
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workmanship. The dome caps were of cast steel of the 
usual form, seating against a copper wire gasket which in 
turn bore against the pressed steel top of the dome body. 
This construction is well illustrated in Fig. 304 on page 
247 of the Locomotive Encyclopedia of 1925. 

The cutting always occurred in the cast steel lid, or 
removable cap and was not confined to any one part of 
the circumference of the lid bearing face; nor did it 
invariably occur midway between two adjacent fastening 
studs. Either one of these conditions would have in- 
dicated a definite basis for the trouble. If steam groov- 
ing of the bearing face of the lid had occurred always 
at the same point it would have been a clue to destructive 
eddy currents in the dome and these could have been 
controlled by baffling. If the leakage had occurred uni- 
formly, midway between adjacent studs, buckling of the 
lid would have been indicated and heavier dome lids 
applied. 

Of course everybody had a theory. Electrolytic ac- 
tion was vaguely hinted at, destructive acids in the boiler 
water were blamed, and, of course, the quality of the 
material in the lid came in for some criticism. Working 
on the theory that the porosity of the cast lid was to be 
blamed for the trouble, the writer used a burnishing tool 
such as is commonly employed for the final rolling of the 
surface of piston rods and refinished the gasket seats of 
several of the caps, believing that rolling would compress 
the surface metal in the lid and render it less susceptible 
to grooving or cutting. This remedy seemed effective 
for a time but months later, after the writer had accepted 
other employment, a letter from a former associate, men- 
tioned the fact that “dome cap trouble has broken out 
again.” Presumably, there was a destructive chemical 
reaction present which could only be offset temporarily 
by mechanical expedients. 

“Always something to make life interesting” growled 
a certain master mechanic, as he read to his staff extracts 
from a letter from the superintendent of motive power, 
in which the number of engine failures due to, broken 
piston rings and piston valve rings came in for severe 
criticism. 

The criticism was not unexpected, since for some 
little time prior to receipt of the letter, everyone 
had been renewing piston rings and valve rings at an 
unprecedented rate and had been trying to discover a 
cause for the apparently poor lubrication of pistons and 
valves. The staff meeting mentioned was given over 
to a discussion of this one subject and finally a theory 
as to the cause of the trouble was evolved. It was re- 
membered that this particular plague was a seasonal one; 
it always came in the spring and early summer. With 
this in mind, one enginehouse foreman gave as his solu- 
tion of the matter the fact that feedwater supplies were 
very much muddied and disturbed by spring floods and 
since cases of foaming in boilers were going hand-in-hand 
with cases of ring breakage, evidently a good deal of 
water was being primed into engine cylinders and valve 
chambers; lubrication was being nullified and packing 
rings were being broken. 

Since this theory called for a readjustment of water 
supplies, the trouble died a seasonal death before the 
water engineers of the system managed to apply all the 
corrective measures at their command, but it was signifi- 
cant that the next spring saw no recurrence of the trouble 
because of forestalling remedies applied in the preceding 
autumn and winter. 

With all their annoyance and with all the extra work 
they cause, it is still an open question whether or not the 
average railroad executive would forego an occasional 
outburst of a specific trouble even if he could do so. 
They have their value as indices of underlying condi- 
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tions which should be investigated and corrected and 
they undoubtedly contribute indirectly to the morale of 
repair forces. We, of the railroads, are hardly as yet, 
educated to the slogan of the medical profession—that it 
is more blessed to prevent than to cure. In time, we 
may be. Until that day arrives that we can anticipate 
all mechanical troubles, we can all confess to an honest 
sense of pride not only in those cases where we have 
fought epidemics of mechanical defects and conquered 
them, but even in those cases where we were not so suc- 
cessful but where we struggled on to the limit of our 
resources and knowledge. 


Special reseating tool for 
inspirators 


HE special reseating tool shown in the accom- 

panying illustration was designed to face the 
joints on steam pipes and branch pipes of non-lift- 
ing inspirators and also for facing the connections on 
inspirators to insure a good steam-tight joint without 
the use of gaskets. The tool consists of an adjusting 
nut which screws into the reseating tool body. The 
proper reseating tool and shank, which extends up 
through the adjusting nut, is placed in the reseating tool 
body which is screwed into the bottom clamping nut. 
The whole is then held firmly onto the pipe end by a two- 
part clamp. The extended shank of the reseating tool 
is turned with a closed wrench by hand. 





The reseating tool in place for facing the joint of a 
steam pipe 
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Air hoist balance valve 
By H. H. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 


HERE are many air hoist valves on the market, 
none of which seem to give the efficient and safe 
service that they should. The writer has been making 
extensive experiments with some of the different de- 
signs of valves, with the result that a satisfactory 
balanced air hoist valve has been designed, which is 
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hoist valve that is safe, but also from the fact that the 
piston will stop immediately and stay in that position 
every time the operator releases his hand from lever 4, 
located at the hand-hole 8. The lever 4 is held in a 
horizontal position with the coil spring 5. Every time 
the operator releases his hold, the lever resumes its hori- 
zontal position. Air is admitted on both sides of the 
piston through the balanced valve, thereby equalizing the 
piston. The main reservoir pressure is exerted against 
the balanced rotary valve 10, inside of the case 3. When 
the load is to be raised, the lever 4 is pulled down on the 
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shown in the accompanying illustration. 


Six of these 
balanced valves are in daily service and have proved 


safe and efficient from every angle. The largest hoist 
equipped with this design of balanced valve was tested 
by placing a 6,000-lb. weight on the end of the piston 
which was suspended half of the length of the piston 
stroke. The weight and piston remained in this position 
for two hours without any movement whatever. 

Satisfaction is not only derived from operating a 





Details of the air hoist balance valve 


right side, admitting air through port 13 which enters 
the lower section of the cylinder through pipe 14, until 
the desired height is obtained. The lever 4 is then re- 
leased which balances the rotary valve 10 on seat 2, thus 
admitting air on both sides of the piston cylinder 12 
through the two ports shown at 13 and 15. The rotary 
valve is adjusted with a coil spring and lug 16. Every 
time the piston moves up or down, exhaust air is released 
through exhaust port 17 and then out through pipe 18. 
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Air pump bushing puller 


By F. A. Pearce 
Air room foreman, Grand Trunk Western, Battle Creek, Mich. 


GREAT many different methods have been devised 
for removing the small 6-port piston valve cylinder 
cover bushing in the top head of the 84-in. cross com- 
pound air compressor pump. Some time ago the Rail- 
way Mechanical Engineer published the description of a 
bushing puller the principal feature of which was six 
pawls which snapped outward into the six vertical ports 
of the bushing and served as the means of pulling the 
bushing out. Experience proved this an excellent de- 
sign of puller but it had one drawback—the pawls would 
break off. 
In an endeavor. to overcome this difficulty the design 
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Puller for the bushing in the small cylinder cover of the 
814-in. cross-compound air compressor 


shown in the accompanying drawing was developed. It 
consists of a body which is .hreaded at one end and at 
the other has two guides, slightly smaller in diameter 
than the inside of the bushing, with a taper shank be- 
tween them. Two hardened steel tapered jaws are fitted 
on the tapered shank with a %-in. steel pin through the 
shank between them. In removing a bushing the body 
with the two jaws is. placed in the bushing and the two 
set screws shown in the upper guide are tightened down 
against the jaws, which, sliding on the taper shank, are 
forced outward against the wall of the bushing. The 
cup-shaped cover is then placed over the threaded end 
of the puller body and seated against the face of the 
cylinder cover. By screwing the nut down against the 
top of the cup-shaped puller cover the tapered jaws are 
forced outward and, becoming embedded in the inside 
wall of the bushing, serve to pull the bushing up into 
the cup-shaped cover. 


A portable arch tube bending 
machine 


HE pipe bending machine shown in the photo- 

graph was devised by William Mulcahy, erecting 
shop foreman at the Garrett, Ind., shops. of the 
saltimore & Ohio. The machine is portable, mounted 
on a sturdy four-wheel truck of ordinary shop size. The 
base is made up of an old shaper bed, in the slots of 
which are mounted three rollers or dies which are ad- 
justable and have a range or radii suitable for bending 
yarious sizes of pipe. The power is furnished by a 
standard 12-in. by 12-in. air brake cylinder, operated by 
an engineman’s brake valve. The operation and design 
are simple throchort. 
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While adaptable for bending pipes of any size, the 
machine is particularly suited to bending arch tubes. 
Formerly, almost three hours were required to bend a 
set of tubes, by the heating, bending and cooling process. 
The task occupied the time of a mechanic and a helper. 
With the new machine a set of tubes can be bent in less 
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A set of arch tubes can be bent in 25 min. on this machine 


than 25 min., without crimping the pipe. It is claimed 
that the job is much better than that done by the old 
process, and requires less than one-sixth of the time. 


Cutting off and beveling cylinder 
bushings 
By J. Robert Phelps 
Apprentice instructor, A. T. & S. F., San Bernardino, Cal. 


HE illustration shows two tools to be used together 

for cutting off and beveling cylinder bushings in 

one operation on a boring mill. As a cylinder needs bor- 
ing to receive a bushing, the bore is run to the front edge 
of the back ports. This permits the bushing to press 
against the solid shoulder of the cylinder instead of 
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‘Yools for beveling and cutting off cylinder bushings in one 
operation on a boring mill 
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against the back head. It also makes it necessary to 
counterbore the bushing in the front end only; that is, 
the top as ‘the bushing sets on the boring mill. The 
bushing is cut off by feeding the tool down the inside 
of the bushing. The tool will cut off the bushing and 
give the correct bevel. 
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The division mechanical foreman 


MINDEN, La. 
To THE EDITOR: 


He holds down a job remote from the shops, 
With a force that is obviously small. 

A place where all trains make regular stops 
And he has no roundhouse at all. 

All the shop he has is a bench in a shack, 
With only a torch for a light, 

Packs driving boxes on the cinder-pit track, 
Nor has an assistant at night. 


He’s acting caller and roundhouse clerk, 
Disburser of fuel and supplies, 

Must see that the carmen are doing their work, 
And that each job goes through on the fly. 
All engines handled are reported each day, 
He makes boiler-washing report, 

Accounts for each roundhouse delay, 
Repressing all caustic retort. 


He gets work done with available tools, 
Diplomatic toward connecting lines; 

Must be familiar with interchange rules, 
Yet mindful of whose axe he grinds. 

He patiently listens to grievous tales 

Of engines that blow and pound, 

Or, perhaps to a fireman who loudly wails: 
“How come I’ve been run around?” 


He never complains, or asks for relief, 

Just handles what comes his way. 

Things that might cause another man grief 

To him, are just part of a day. 

So we give the old boy a pat on the back, 
When we happen to be passing by, 

Depending on him to take up the slack, 
Without ever questioning why. —J. B. Searles 





Proper credit for three-cylinder 
valve motion patents 


GALVESTON, Texas. 
To THE EDITOR: 


In connection with H. S. Vincent’s letter on page 701 
of your November issue, it should be mentioned that a 
system of levers for deriving the motion of the inside 
valve of a three-cylinder locomotive from the combined 
movements of the two outside valves was devised in 
1909 by H. Holcroft of the Swindon Works of the 
Great Western Railway, England. Mr. Gresley has 
stated that Mr. Holcroft deserves the credit of having 
first devised an arrangement by which only two valve 
gears are necessary for three-cylinder locomotives. The 
valve gear designed at Swindon was not, however, ap- 
plied to any locomotive, as the four-cylinder, simple en- 
gines on the Great Western for fast passenger service. 
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The first three-cylinder locomotives constructed with 
a combination valve gear was built by Henschel & Son, 
for the Prussian State Railways. This was a heavy tank 
engine of the 2-8-2 type, and made its first trial run on 
the Berlin Metropolitan Railway in February, 1913. In 
May, 1914, the first of the Prussian three-cylinder 4-6-0 
passenger locomotives appeared and in August, 1915, the 
first of the numerous 2-10-0 locomotives of the G-12 
class was built. On the ten-wheelers, the levers were 
in a horizontal plane, while the experimental tank engine 
and the decapods had a more complicated arrangement 
of vertical levers, the underlying principle in all cases 
being the same. 

All of the above mentioned types were actually run- 
ning prior to the date of Mr. Gresley’s patent and it 
should be further noted that the first three-cylinder loco- 
motive built by Mr. Gresley did not leave the Doncaster 
works of the Great Northern until May, 1918. 

Witii1aM T. HoeEcKer. 


Applying good management to 
the car shop 


To THE EDITOR: 
The character of the work performed in the average 
railroad car repair shop is of such a nature that many 
supervisors are apt to overlook the need of applying the 
principles of good management to the work. Many of 
the practices considered fundamental to the successful 
operation of a manufacturing or production shop can 
not be applied in the same way to a large repair shop. 
The ultimate cost of production in car repair shops de- 
pends a great deal on personnel, the layout of the repair 
tracks and buildings and its machine tool equipment. I 
recently had occasion to visit a shop where the manage- 
ment had found it impossible to institute a piece-work 
schedule that was being used in another shop on the 
same system, which was equipped with identical ma- 
chine tools, until the entire equipment had been relocated. 
This situation could have been avoided if the proper 
officers of the mechanical department had given the same 
study to the shop in which the machine tools had to be 
relocated as they evidently did to the shop where the 
piece-work schedule was functioning successfully. 
Visits to various car shops throughout the country have 
revealed many instances where the application of the 
principles of good management have been seemingly 
ignored by the officers responsible for the layout of the 
plant. Quite a number of articles have been published 
in past issues of the Railway Mechanical Engineer on 
various phases of car shop management and location. 
It seems, however, that this subject could be given fur- 
ther study, especially by mechanical department officers 
of railroads who have to cuntend with antiquated repair 
facilities. Perhaps there are other readers of the Railway 
Mechanical Engineer who have had experiences similar 
to mine who will have something to sav on this subject. 
A. N. NELSON. 


Scranton, Pa. 
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Spiral Drive vertical turret lathes 


7 NHE Bullard Machine Company, Bridgeport, 
Conn., is manufacturing a new series of ver- 
tical turret lathes which is known as the Spiral 

Drive type. This series supersedes the previous New 


Era type and embodies several recent changes. Some 
of the more important features include changes in ma- 

















The spiral bevel gear and pinion used to drive the table of 
the new Bullard vertical turret lathe 


terials of construction, the most notable being the all- 
steel main slide and turret. The later design of turret 
locking mechanism is also an improvement. 

The feature from which this new series takes its 
name is the adoption of a spiral bevel table drive gear 
and pinion. The advantages of this type of drive include 
a smoother table action and more constant transmission 
of power. The spiral gear tooth also increases the tooth 
strength for a given pitch. The design provides a pinion 
amply supported with a wide bearing on either side, and 
a table gear of the largest permissible diameter for each 
size of machine, firmly built in as an integral part of 
the table, spindle and chuck unit. The Bullard method 
of lubrication provides a constant flow of oil at this 
point. 

The new series includes not only the 24-in., 36-in., 
42-in. and 54-in. sizes previously built, but offers a 
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larger size, to be known as the 64-in, Spiral Drive type. 
The design of this new size follows the general lines 
that have been carried out in the other four sizes. Its 
capacity, however, provides 66 in. of clear swing in di- 
ameter and a clearance in height of approximately 34 
in. for the larger diameter swing under the crossrail, and 
48 in. under the turret face. The new model is furnished 
with a plain table provided with parallel and radial tee- 
slots. The standard equipment includes four independent 
face plate jaws with drop forged steel bodies, special al- 
loy steel moving parts, and a differential actuating screw. 

There are twelve changes in table speed ranging from 
2% r. p. m. to 43 r. p. m., which are selectively ob- 

















The Spiral Drive vertical turret lathe which is provided with 
an all-steel main slide and turret 


tained through two systems of sliding gears and con- 
trols that interlock with the clutch and brake. 

Both the main head and the side head are provided 
with eight positive and independent changes of feeds. 
Means for adjustment and control are within easy reach 
of the operator when standing in the natural working 
position. 

The new size of machine is particularly adaptable to 
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large work requiring boring, turning and facing opera- 
tions, and permits the effective use of both heads simul- 
taneously. This machine has a net weight of approxi- 


RAILWAY MECHANICAL ENGINEER 





Vox. 101, No. 2 





mately 28,000 Ibs. and the space occupied is 10 ft. 6 in. 
square by 11 ft. high for fully extended machine 
capacity. 


Starrett thickness gage and combination tool 


No. 66, has recently been placed on the market 
by the L. S. Starrett Company, Athol, Mass. This 
gage gives a complete range of thicknesses from .0015 
in. to .025 in. By using leaves in combination, an almost 


A COMPACT but complete thickness or feeler gage, 




















The Starrett thickness gage has 26 leaves 


unlimited variety of thicknesses may be obtained. The 
gage contains four sizes not found in previous combina- 
tions ; namely, .0015 in., .002 in., .0025 in. and .003 in. 
With these thinner leaves, the No. 66 gage covers prac- 


tically every requirement. The leaves are 3 1/6 in. long 
and ¥4 in. wide. 

Another compact combination tool is the new No. 22-C 
drill point gage. It consists of a 6-in. steel rule with a 
sliding head which makes contact with the rule at an 
agle of 59 deg. A knurled thumb screw locks the head 
at any desired point. 

This tool is a convenience when grinding small drills. 
The combination with the double end hook rule gives it 
a wide variety of uses. The hook on the rule can be 
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A compact tool which combines a drill point gage, hook rule, 
plain rule, depth gage, try square and slide caliper 


adjusted to be short or long in connection with any one 
of the four graduations on the rule. It is also possible 
to set calipers to any of the graduations. The hook may 
be easily removed or adjusted by a slight turn of the 
eccentric stud. 

The.drill point gage head is furnished separately to 
those already owning the Starrett No. 418 hook rule or 
No. 300 or No. 600 Starrett plain rules. 


Lock nut with new thread form 


Pa., has recently announced the production of a 

lock nut with a self locking form of thread, to 
be known as the Selflock. This form of thread is a 
mechanical development of screw threads to produce a 
locking element in nuts, which can be used in conjunc- 
tion with bolts having U. S. Standard threads. In de- 
veloping this thread as many of the characteristics of 
the U. S. S. thread were maintained as possible, result- 
ing in the following common characteristics: Equal 
areas, true U. S. S. lead, location of pitch line and U. 
S. S. flats. 

One of the illustrations shows clearly a comparison of 
the Selflock thread with the U. S. S. The pitch line 
location is the same and it will be noticed that the thread 
form inside the pitch line is identically the same as 
U. S. S. while outside the pitch line the thread angles 
are slightly changed. 

In the design of this lock nut there is no distortion of 
the thread, the lead being true U. S. S. and the helix 
angle constant. Due to the equal thread areas no mate- 


i NHE Graham Bolt & Nut Company, Pittsburgh, 





rial is removed when Selflock nuts are applied on U. 
S. S. threaded bolts. The lead being true U. S. S. the 
nut may be applied from either face, the holding power 
developed being the same in either case. 

When Selfiock nuts are applied, that part of the thread 











The Selflock thread compared with U. S. Standard thread 


on the bolt lying outside the pitch line is slightly tipped 
so as to create a definite frictional lock on every thread 
engaged by the nut. Should it be necessary to remove 
the nut it will require more wrench load to break the 
contact and start the nut off the bolt than: was required 
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to put it on. The Selflock nut is applied in the usual 
inanner—started with the fingers and wrenched to posi- 
t10n. 

nuts may be applied to bolts having had Self- 
lock nuts on them. Should the U. S. S. nut be reasonable 
in size, a certain frictional lock will be developed as it 
will be necessary to bring the thread on the bolt back to 
suit the U. S. S. conditions in the nut. Selflock nuts 
may be applied many times to the same bolt thread. 
Should this be done so many times that sufficient lock 
is not developed, the nut can be reversed when the lock- 
ing feature will again function. 

Because of the fact that the locking feature of the 
Selflock nut is cut into the solid metal of the nut, it is 
impossible for the workman to change its locking value 
in any way—the material from which the nut is made 
cannot be normalized. 

The manufacturer has been experimenting with this 
type of lock nuts for some time and actual service tests on 
locomotives, freight cars, frog and crossing bolts, track 
bolts, forging machines, cranes, rolling mill equipment 
and similar installations where severe vibratory condi- 
tions prevail are said to have demonstrated satisfactorily 
the ability of this type of thread to resist the loosening 
effect of vibration. The star crown shown in one illus- 


Williams Rapiduction 


BOLT-THREADING and cutting machine of the 
A geared-head type, particularly designed for pro- 
. duction, has just been placed on the market by 
the Williams Tool Corporation, Erie, Pa. The machine 
is compact and follows the modern trend of machine- 

















A large die holder is used to support the small renewable dies 


tool design by having the moter at the base instead of 
above. 

The machine uses large die-holders to support small 
renewable dies of high-speed steel. The large die-holders 
(lo not have to be removed from the head in order to 
‘hange dies. Neither is there any special head adjust- 


nent needed, except for the actual fitting of the thread 
that is to be cut. The size of the thread desired is taken 
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tration has been adopted as a means of identifying these 
nuts. 

















The star crown identifies Selflock nuts 


bolt-threading machine 


care of by the length of the dies. To cut a different size 
thread, the operator can quickly change dies simply by 
loosening the locking screw and taking the die from the 
holder. 

Dies are furnished 3% in. to 1% in., inclusive, for the 
114-in. machines and ¥% in. to 2 in., inclusive, for the 
2-in. machines. Nut taps are also furnished within the 
same range. 

The operator has complete control of the machine from 
one position and can get seven different speeds by op- 
erating only two levers. To change gears, it is only nec- 
essary to ease out on the clutch which permits the plac- 
ing of one or both gear shift levers. A speed plate back 

















Front view of the Williams Rapiduction bolt threader 


of the levers gives the correct position for each size of 
bolt. 

Another feature of the machine is the simplicity of the 
automatic die head. The several parts—the die head, die 
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head support, cam, cam ring, die-holders and shell—are 
all enclosed, forming one compact unit. 

The shell, which is controlled by compression springs, 
travels backward and forward on the die head and, in 
turn, opens and closes the dies. The head is adjusted by 
pulling the lever forward and is released by a trip rod 
in the carriage. The trip rod can be set to give any de- 
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sired length of thread within the capacity of the ma- 
chine. The dies are adjusted by releasing the cam ring 
from the shell. A spanner wrench, engaged in the cam 
ring, is moved backward or forward in order to give a 
larger or smaller adjustment for the size of thread to 
be cut. The cam ring is then locked to the shell, holding 
the die-holders in a fixed position. 


Motor driven pipe threader and cutter 


HE illustration shows one of the two motor driven 

pipe threading and cutting machines recently 

placed on the market by D. Saunders’ Sons, Inc., 

Yonkers, N. Y. The No. 4-B is equipped with die heads 

for threading pipe from ™% in. to 4 in., inclusive, and the 

No. 5-B is equipped for threading pipe 1 in. to 6 in., 
inclusive. 

The two machines are motor driven, and are equipped 
with motor and controller and equipped with two ad- 
justable “expanding die heads with interchangeable 
chasers. A set of standard blank gages for use in set- 
ting chasers, and an automatic oil pump and wrenches 
are also supplied with each machine. 

The machines are arranged for operation by alter- 
nating current, the electrical equipment consisting of a 
3-hp. constant speed induction motor with a drum type 
controller for forward and reverse speeds. The motor is 
geared to the driving shaft of the machine. Changes 
of speed are secured by the shifting of gears of and off 
the ends of the machine shafts. Sufficient gears are 
furnished to take care of all sizes within the capacity of 
the machine. 

The cutting-off head is arranged with a tool slide and 
self-centering vee-jaws to steady the pipe while it is 
being cut off. The carriage, with the cutting-off head 
and die-head, is moved by a rack and pinion worked by 
a hand-wheel. It is arranged with the die-head on the 
front, sliding in ways which allows the die-head to be 
brought close to the gripping chuck. After the pipe 
has been threaded and is to be moved to adjust it for 
cutting off, or for any other season, the die-head is 
pushed to one side, allowing the pipe ample room to 
pass through the cutting-head without passing through 
the die-head to the injury of the chasers, by the pipe 
sliding over them. 


duration of time during which the full tonnage 

of the riveter remains on the rivet after it is 
driven is a recent development of the Hanna Engineer- 
ing Works, Chicago. This device eliminates the human 
element entirely as a factor affecting the quality of riv- 
ets driven hot in a compression type riveter and to that 
extent insures uniformity of product. 

In driving rivets, particularly of boiler quality, the 
full tonnage of the riveter is maintained on the rivet 
after its head is formed, while the rivet cools sufficiently 
to recover its full cold strength, insuring that the hole 
is filled and the plates tightly gripped. The time for 
sufficient cooling under die pressure will vary with the 
diameter and length of the rivet. Each riveting job is 
likely, therefore, to require a different timing. It has 


. TIMING valve which automatically controls the 


Automatic timing valve for Hanna riveters 





The gripping chuck for holding the pipe is of the 
standard universal type. At the rear end of the spindle, 




















Saunders’ motor driven pipe threading and cutting-off 
machine 


on the side of the large driving gear, is a two-jaw, self- 
centering chuck to center the pipe. 

An automatic oil pump is attached to the machine for 
supplying a constant flow of oil to the machine. 


been found that, when the dwell period is uniform, 
tight rivets were obtained with 10 seconds dwell where 
15 seconds had formerly been the standard without this 
timing mechanism. 

In operation, the operator depresses the valve handle, 
whereupon the die advances on the rivet. Instantly 
after each rivet is 50 per cent driven, the valve goes 
beyond the control of the operator. The riveter finishes 
and dwells on the rivet for a predetermined period, and 
at the expiration of this time the valve automatically re- 
verses, returning the riveter mechanism to its starting 
position. The valve may, however, be reversed manually 
as the rivet die is advancing, but before it strikes the 
rivet. This constitutes an important safety feature. 

The valve mal be set or adjusted for any duration of 
dwell period, from 1 second to 60 seconds. This is done 




























fF 


f- 


or 


















RAILWAY 





FEBRUARY, 1927 


by direct reading and requires no trials. The valve may 
be sealed, once it is set, and cannot be tampered with 
without breaking the padlock seal. It may be placed at 
any point for convenient operation as it is a self-con- 
tained unit. 

The timing element is a constant speed, fractional 











The full tonnage of the riveter is maintained on the rivet 
while it cools by means of the Hanna automatic 
timing valve 


horsepower motor with a gear reduction and can be 
arranged for either alternating or direct current of any 
voltage. 


Trepanning tool for flue sheets 


HE special trepanning tool illustrated has been de- 

signed by W. L. Brubaker & Bros. Co., 50 Church 
street, New York, for cutting holes 3 in. in diameter and 
larger in flue sheets. It combines a standard drill, with 
a Morse taper shank, with special tools for trepanning 
and chamfering. The tool is made in positive sizes with 
no radial adjustments. Both the trepanning and cham- 

















Brubaker trepanning tool for flue sheet holes 3 in. in diameter 
or larger 


fering cutters may be adjusted longitudinally, however, 
to maintain the proper lengths after grinding. The range 
of adjustment permits the maximum use of the cutters, 
all of which are made from high-speed steel to assure 
long life. : 
This tool is designed to give shorter production time 
and, hence, lower cost of production owing to the per- 


forming of several operations in one set-up, and accu- 
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rate cutting of hcles owing to the rigid support of the 
cutters. 


Locomotive sludge remover 


HE Bird-Archer Company, Chicago, has placed 

on the market a sludge remover which is 
designed to remove sludge from all parts of the 
mud ring as well as from the bottom of the boiler shell. 
The device consists of slotted pipes which run along the 
belly of the boiler and the waterlegs of the firebox. These 
pipes are copper and are slotted or drilled at intervals 
along the bottom for their entire length. They are at- 
tached directly to two large blow-off cocks, both located 





Exterior view of sludge remover showing the lever rigging 
for operating both blow-off cocks at the same time 


on the same side of the firebox and connected to the 
same operating lever in the cab, as shown in the illus- 
tration. When the blow-off cocks are open, the upper 
one draws sludge through the slotted copper pipe from 
the bottom of the boiler shell and the lower one draws 
sludge through the slotted pipes from the water legs. 
Since the slotted pipes are made of copper there is less 
tendency for scale to deposit on them and no pitting. 


Nitro-cellulose lacquer and 
pyroxylin thinner 


r; the past it has been considered necessary to furnish 
lacquer finishing materials ready mixed by the manu- 
facturer. This has meant that a separate stock of lacquer 
of each color used had to be maintained by the pur- 
chaser. A clear nitro-cellulose lacquer has been devel- 
oped by Clarence Brooks & Co., 249 Chestnut street, 
Newark, N. J., with which the user may mix in his own 
shop any desired commercial japan color. A pyroxylin 
thinner has been developed for use in reducing the mixed 
lacquer to any desired consistency. When used either 
with colors or clear, the lacquer works in any of the 
commercial spray guns. 

In using this lacquer, after the requisite number of 
color coats have been sprayed on, the addition of one 
coat of clear lacquer will give a semi-gloss finish. A 
second coat of clear lacquer provides a brilliant finish 
without recourse to rubbing and polishing. By this 
system the color coats are protected by an additional 
film of clear lacquer which takes the brunt of the 
weathering and the ordinary wear and tear of cleaning 
which a passenger car receives while in service. 

















































































































News of the Montn 





The Atchison, Topeka & Santa Fe has purchased a car repair 
plant near Kedzie avenue and Thirty-fifth street, Chicago, with 
50 acres 2 ground, which it has leased for the past 15 years. 


The Chicago Tube & Iron Company and Warren, Corning 
& Co. have been consolidated under the name of the former 
company. E. E. Peter remains chairman of the Chicago Tube 
& Iron Company. The other officers of the company will be 
Warren S. Corning, president; Fred Gardener, vice-president and 
general manager; F-. M. Peter, treasurer and E. S. Nathans, 
secretary. 


R. H. Cross, branch manager of the Seattle Branch of the 
Timken Roller Bearing Service & Sales Company, has been 
promoted to assistant to the district manager of sales of the 
industrial division, with headquarters at Seattle, Wash., and will 
be succeeded by Yale D. Hills, representative, with headquarters 
at Canton, Ohio. E. N. Beisheum, formerly representative of 
the Bock Bearing Company, with headquarters at Toledo, Ohio, 
has been appointed assistant to the general manager of the 
Timken Company, with headquarters at Canton. S. C. Partridge 
has been placed in charge of the Buffalo office of the industrial 
division, to succeed Lee Warrender, who has resigned to engage 
in other business. 


The Railway Steel-Spring Company recently closed 
its office in Louisville, Ky. The business of this district will 
hereafter be handled by George B. Powell, sales agent, Syndicate 
Trust building, St. Louis, Mo. W. E. Corrigan, district sales 
manager for the American Locomotive Company, Rialto building, 
San Francisco, Cal., now represents also the Railway Steel- 
Spring Company, succeeding Herbert G. Cook, who has repre- 
sented the Spring Company on the Pacific coast for a number 
of years. The business of the combined companies will be han- 
dled from Mr. Corrigan’s present address. A. W. Sullivan, sales 
agent of the Railway Steel-Spring Company at Pittsburgh, has 
moved his offices from Twentieth and Liberty streets to the 
Farmers Bank building, Pittsburgh, Pa. 


William Larimer Jones, president of the Jones & Laughlin 
Steel Corporation, Pittsburgh, Pa., and one of the leading steel 
makers of the country, died at his home in Pittsburgh on Novem- 
ber 25. He was graduated from Princeton University in 1887 
with the degree of bachelor of science, and from that time devoted 
his life to the steel manufacturing industry. He began work in 
the mills at Pittsburgh as assistant to his father, Thomas M. 
Jones, general manager of the company, and upon the latter’s 
death in 1889, succeeded him as general manager. In 1906 he 
was elected vice-president of the company, and in 1922, upon the 
formation of the present Jones & Laughlin Steel Corporation, 
was made its president, succeeding his cousin, B. F. Jones, Jr., 
who became chairman of the board of directors. 


L. E. Porter, who has been elected vice-president of S. F. 
Bowser & Co., Inc., Fort Wayne, Ind., was born at Petoskey, 
Mich., on October 2, 1880. He entered the employ of S. F. 
Bowser & Co., Inc., on January 11, 1909, and after working in 
various capacities in the Dallas, Texas, office, the St. Louis, Mo., 
office and on special sales work at Chicago, he was appointed 
district manager, with headquarters at St. Louis. On December 
1, 1919, he was transferred as district sales manager to Detroit, 
Mich., which position he held until September 27, 1920, when he 
was appointed director of publicity at Fort Wayne, Ind. On 
August 1, 1922, he was appointed assistant general manager, and 
on March 16, 1925, was appointed treasurer, which position he 
held until his recent promotion to vice-president in charge of 
industrial and engineering sales. 
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Wage 


Tne Cuicaco & Aton has granted an increase of 1% 
an hour to first-class mechanics. 

WAGE INCREASES of three cents an hour have been granted to 
the federated shop crafts of the Chicago, Milwaukee & St. Paul 
and the Chicago & North Western. The agreement with the 
employees of the former road is retroactive to December 15, 
while that with the latter became effective January 1. 


increases 


cents 





Retaining valves need attention 


Information recently received by the Committee on Brakes and 
Brake Equipment of the American Railway Association, Mechani- 
cal Division, indicates that retaining valves are not given proper 
consideration when cars are being painted and Circular D. V. 
500 has been issued on this subject. Instances are reported, 
wherein, due to carelessness in painting, the ports in the retaining 
valves are blocked with paint, particularly the small vent port 
in the retaining valve cap or body, causing improper operation 
of the retaining valve and, in some cases, overheated and broken 
wheels. The committee believes that each railroad should call 
the attention of air brake repairmen and also those in charge of 
painting cars to this practice, in order that inspection may be 
made following the painting of cars to determine that the exhaust 
and vent ports are not obstructed, or that suitable provisions are 
made to protect the retaining valves while cars are being painted. 


Meetings and Conventions 


Interchange car inspectors confer 


On January 19 and 20, fifteen chief inspectors, representing car 
interchange bureaus at widely separated points in the United 
States, held a meeting at Chicago for the purpose of considering 
mutual problems and deciding how the bureaus can best work 
together. The meeting was presided over by T. J. O’Donnell, 
chief interchange inspector, Buffalo, N. Y., and about one-half of 
all the chief interchange inspectors in the country were present 
personally or sent representatives. It was decided not to organize 
an association, but to confine activities to the holding of two in- 
formal meetings each year, the first as soon as possible after the 
issuance of the new interchange rules effective the first of the 
year, and the second, during the early part of March for the 
purpose of recommending changes to be considered by the Arbi- 
tration committee in preparing its report for the June convention 
of the American Railway Association, Mechanical division. It 
was agreed that attendance at the meetings should be confined 
to chief interchange inspectors and their assistants, except that 
the chairman may invite others to present information bearing 
on the work. In view of the many rules and regulations under 
which car interchange bureaus work, it is not surprising that 
numerous divergent opinions develop between the chief inter- 
change inspectors which lead eventually to conflicting decisions. 
It is anticipated that these differences in opinion can be largely 
ironed out at the proposed meetings, and that all inspectors will 
be governed by rules unanimously agreed upon, while all questions 
not unanimously agreed to will be referred to higher authorities 
for decision. The chief interchange inspectors do not propose to 
withdraw their support from the Railway Car Department Off- 
cers’ Association, formerly known as the Chief Interchange Car 
Inspectors’ and Car Foremen’s Association of America, but feel 
that these meetings for the informal and exclusive consideration 
of car interchange bureau problems will be helpful 
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The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. 

Air-Brake_ Association.—T. L. Burton, acting secretary, 165 Broadway, 
N. Y. Next meeting May 24, 25, 26 and 27, Mayflower Hotel, 
Washingten, D. C. 

AMERICAN Rattroap Master TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
Association.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN Rartway AssoctaTion Divisicn V.—Mecnanicat.—V. R. 
Hawthorne, 431 Sovth Dearborn St., Chicago. Next meeting June 7, 

8 and 9, Hotel Windsor, Mcntreal. 


Division V—EguipMent PaintinG Secticn.—V. 2. Hawthorne, 
Chicago. 

Division VI.—-Purciases AND Storrs.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN Raltway Toot ForEMEN’s AssociaTion.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention, Chicago, August 31, 
September 1 and 2. 

\mERICAN Society or MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Society FOR STEEL TREATMENT.—W. H. Fiseman, 4600 Prospect 
Ave., Cleveland, Chio. 

AMERICAN Society For Trestinc Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AwekICan WeEtbING Soctrty.—Miss M. M. Kelly, 29 West Thirty-ninth 
St., New York. 

ASSOCIATION OF RaiLway ELeEctricat ENGINEERS.—Joseph A. Andrucetti, 
Cc. & N. W., Room 411, C. & N. W. Station, Chicago, III. 

BIRMINGHAM Car FoREMEN AND Car InSpEcToRS’ AssociaTION.—P. H. 
Gillean, 715 Sovth Eightieth Place, Birmingham, Ala. Meeting, sec- 
ond Monday in each month at Birmingham, Y. M. C. A. Building. 

CanapIAN Rattway CrLus.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 


(ar FoREMEN’s Association oF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Next meeting Feb. 14, Great Northern Hotel, Chicago, 
Ill. Continued discussion new A. R. A. Rules. 


Cak FoREMEN’s Association ecF St. Lours.—F. D. Wiegmar, 720 North 
23rd St., E. St. Louis, Ill. 

Car ForemMen’s Civus oF Ios AnGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Frida =z of each month in the 
Pacific Electric Club Building. Los Angeles, 

CentTrRat Rattway Crius.—H. D. Vought, 26 Cortlandt St., New York, 
N. Y. Next meeting Feb. 10, Hotel Statler, Buffalo, N. Y. Old- 
timers’ night. 

CureF INTERCHANGE Car INSPECTORS’ AND Car ForEMEN’s ASSOCIATION.— 
A. Sternberg, Belt railway, Clearing Station, Chicago. Annual 
convention, Chicago, September, 1927. 

CincinnaT Rartway CLus.—D. R. Boyd, 811 Union Central Building. 
Next meeting Feb. 8, Hotel Gibson. Paper on Commercial develop- 
ment from railroad viewpoint, by Gayle W. Arnold, industrial agent, 
B. & O. Dinner party musical entertainment and moving picture by 
Air Reduction Sales Co. 

LLEVELAND Rati.way Criur.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meetings first Monday each month except July, August and 
September, at Hotel Hollenden, Cleveland, Ohio. Next meeting 
Feb. 7. Discussion changes in 1927 A. R. A. Rules. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AsSSOCIATION.—W. J. 
Mayer, Michigan Central, 2347 _"s Ave., Detroit, Mich. Next 
meeting Hotel Lafayette, Buffalo, N N. Y., August 16- 18, 1927, 

INTERNATIONAL Rattway Fue Aaspetemen _—L. G. Plant Railway Ex- 
change, 80 E. Jackson boulevard, Chicago. Annual convention 
May 10 to 13, 1927, Chicago. 

INTERNATIONAL RalLway GENERAL ForEMEN’s AssociaTion.—William Hall, 
1031 W. Wahash Ave., Winona, Minn. Annual convention Chicago, 
September 6-9, 1927. : 

Loutstana Car DeparTMENT Association.—L. Brownlee, New Orleans, 
La. Meeting third Thursday in each month. 

Master BorLERMAKERS’ AssoctaTion.—Harry D. Veni, 26 Cortlandt St., 
New York. Annual meeting Chicago, May, 1927. 

New Eneranp Rar.roap Cius.—W. E. Cade, I, 683 Atlantic Ave., 
Boston, Mass. Next meeting Feb. 8, Copley- ‘Plaza Hotel, Boston. 
Paper on feedwater heaters on locomotives will be read by Vv. L. 
Jones, asst. mech. engineer, N. Y., N. H. & H. 

New York Rar.roap Ciue.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July’ and August, 
at 29 West Thirty-ninth St., New York. 

Pactric Rariway Crus.—W. S. Wollner, 64 Pine St., San Francisco, 
Cal. Regular meetings, second Thursday of each month in San 
Francisco and Oakland, Cal., alternately. 

Ratu.way Crus or GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting last Friday of each month, except June, 
July and ‘August. 

Rarpway Crurn or Pittssurcu.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Louts Raitway Crvus.--B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings, second Friday in each month, except June, 
July and August. 

SouTirern AND SOUTHWESTERN RalLway Civus.—A. T. Miller, P.O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. 

SouTHEASTERN CARMEN’s TNTERCHANGE AssociaTion.—C. Kimball, Inman 
shops, Southern, Atlanta, Ga. 

Texas Car Forrmen’s Assoctation.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings, first Tuesday in each month, 
Terminal Hctel Bldg., Fort Worth, Tex. 

TraveLtnc ENGINEERS’ Assocration.—W. O. Thompson, 1177 East Ninety- 
eichth St., Cleveland, Ohio. Annual meeting Hotel Sherman, 
Chicago, September, 1927. 

Western Rattway Cius.—Bruce V. Crandall, 189 West Madison St., 

Chicago. Regular meetings, third Monday in each month, except 

June, July and August. 
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Supply Trade Notes 








lrederick Hackmann, president of the Hackmann Railway 
Supply Company, Chicago, died on January 17. 


W. J. Savage, railroad service engineer of the Anchor Pack- 
ing Company, Chicago, has been promoted to assistant district 
manager. 


Philip Robinson, manager of sales of the Gary Screw & Bolt 
Company, Chicago, has been elected vice-president and general 
manager of sales. 


J. O. Dearth has been appointed district sales manager of the 
Central Alloy Steel Corporation, Massillon, Ohio, with head- 
quarters at Cincinnati, Ohio. 


Edward H. Mattingley, formerly representative of the Chicago- 
Cleveland Car Roofing Company, Chicago, has been appointed 
representative of the Bradford Corporation, Chicago. 


D, ‘D. Grassick, formerly general inspector of car construction 
of the Atchison, Topeka & Santa Fe, has been appointed in- 
sulating engineer of the Insulite Company, Minneapolis, Minn. 


O’Neill Ryan, Ir., advertising manager of the Celotex Com- 
pany, Chicage, has been promoted to assistant general sales 
manager in charge of sales promotion, and will be succeeded by 
Edwin Cox. 


C. F. McGregor, formerly representative of the Republic Flow 
Meters Company, Chicago, has been appointed representative 
of the Brown Instrument Company, Philadelphia, Pa., with 
headquarters at Chicago. 


The Union Manufacturing Company, New Britain, Conn., has 
purchased and taken over the entire assets of the Franklin-Moore 
Company, of Winsted, Conn., who manufacture. a. complete line 
of chain hoists, blocks, trolleys, ete. 


John T. Carroll, general superintendent motive power and 
equipment of the Baltimore & Ohio, has resigned and has en- 
tered the railway supply business with office at 203 Citizens 
National Bank building, Baltimore, Md. 


Fred S. Doran has been appointed manager of the Cleveland 
plant of Joseph T. Ryerson & Son, Inc. This new warehouse 
plant of the Ryerson Company was purchased from the Bourne- 
Fuller Company of Cleveland on January 3. 


Lester B. Paterson has resigned his position with the American 
Locomotive Company, and is now connected with the Combustion 
Engineering Corporation as assistant production manager, with 
office at 200 Madison avenue, New York City. 


The Magor Car Corporation, 30 Church street, New York, has 
opened an office at 133 West Washington street, Chicago, to 
handle railway sales in Illinois, Michigan and Minnesota, the 
office having been placed in charge of W. P. Meigs. 


Robert K. Johnson has been appointed president of the Pyro- 
tung Manufacturing Company, Chicago, to succeed W. R. Otis, 
resigned. Charles W.’ Mann has been appointed vice-president. 
Charles E. Pynchon, general manager, has resigned. 


The Worthington Pump & Machinery Corporation has bought 
the Harris Air Pump Company of Indianapolis, Ind., manufac- 
turers of air lift systems and air lift pumps. The purchase was 
outright and includes patents, drawings, patterns and good-will. 


Henry N. Winner, general manager of the Garlock Packing 
Company, Palmyra, N. Y., died at Philadelphia on November 12, 
after a brief illness. Mr. Winner was born in Brooklyn on 
September 19, 1879, and had spent his entire life in the me- 
chanical packing business, 


On January 1, the Sharon, Pa., tank car plant and the Beau- 
mont, Texas, structural steel fabricating plant of the Pennsyl- 
vania Car Company were taken over by the Petroleum Iron 
Works Company, Sharon, Pa. These two plants will be known 
and operated as the Pennsylvania tank car department and the 
structural steel department of the Petroleum Iron Works Com- 


pany. 
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William H. Hodgins, secretary of the Okonite Company, died 
after a briei illness on January 7 at his home in Glen Ridge, 
N. J. Mr. Hodgins had been associated with the Okonite Com- 
pany for over 40 years, and served for many years as a director, 
in addition to his office as secretary. 


The North American Car Corporation has purchased the plant 
of the North Judson Car & Equipment Company, North Judson, 
Ind., and will use the plant for the repair and distribution of 
their tank cars, refrigerators and the poultry cars of the Palace 
Poultry Car Company, one of its subsidiaries. 


Walter C. Kershaw, service engineer of the Elwell-Parker 
Electric Company, at New York, died suddenly on December 24 
at his home in Asbury Park, N. J. Mr. Kershaw, previous to 
service with the Elwell-Parker Electric Company, had been for 
a number of years with the Pennsylvania Railroad. 


The Air Reduction Company, Ine., has acquired, through a 
long term lease from the Commercial Acetylene Supply Com- 
pany, Inc., the plants and business of that company on the Pa- 
cific Coast. The two acetylene manufacturing plants taken over 
are located, respectively, at Berkeley and Los Angeles, Calif. 


F. J. Foley has been elected vice-president in charge of the 
sales department of the American Locomotive Company, with 
headquarters at New York. Mr. Foley was born on May 14, 
1879, at Chillicothe, 
Ohio. He began serv- 
ice as a messenger boy 
on the Baltimore & 
Ohio, at Newark, Ohio, 
in 1893, afterwards 
working as a telegraph 
operator and train dis- 
patcher on several rail- 
roads in the middle 
west until 1897, when 
he entered the manu- 
facturing department of 
the Pullman Company 
at Pullman, Ill. Mr. 
Foley had been with 
the Railway Steel- 
Spring Company since 
its incorporation in 1902, 
in charge of its several 
plants, becoming gen- 
eral superintendent of 
the company in 1912, 
and vice-president of sales in 1919. He leaves the latter posi- 
tion to go with the American Locomotive Company. 





F. J. Foley 


The Midland Pipe & Supply Company, Chicago, has been or- 
ganized to handle pipe, valves and fittings, and has opened an 
office and warehouse at 4638 Roosevelt road. J. E. Walsh, for- 
merly representative of Warren Corning & Co., has been made 
vice-president, and E. P. Pieper, formerly controller of inven- 
tory of the Wheeling Steel Corporation, is secretary and treasurer. 


E. McCormick, vice-president in charge of financial affairs of 
the Railway Steel-Spring Company at New York, has been ap- 
pointed vice-president in charge of sales, succeeding F. J. Foley, 
who has been appointed vice-president in charge of sales of the 
American Locomotive Company. L. S. Peabody, local sales agent 
of the Railway Steel-Spring Company at New York, has been 
appointed district sales manager, with headquarters at New 


York City. 


At a recent meeting of the board of directors of the American 
Car & Foundry Company, Dallas B. Pratt and F. F. Fitzpatrick 
were elected directors of the company. Mr. Pratt, a member of 
the firm of Maitland, Coppel & Company, succeeded Gerald L. 
Hoyt, deceased, who had been a director of the company since 
1901. Mr. Fitzpatrick 1s president of the American Locomotive 
Company. Messrs. Pratt and Fitzpatrick were also elected di- 
rectors of the American Car & Foundry Securities Corporation. 
At the same meeting of the American Car & Foundry Company, 
C. D. Terrell was elected vice-president, with headquarters at 
Chicago. At the time H. W. Wolff, vice-president, was trans- 
ferred to New York and placed in charge of sales, he was suc- 
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ceeded in Chicage by Mr. Terrell, whose designation was that of 
assistant vice-president. L. W. Martin, formerly sales agent, has 
been appointed assistant to vice-president, with headquarters at 
St. Louis, as heretofore. 


Kdwin H. Peirce of Worcester, Mass., has been elected vice- 
president and general manager of the Niles-Tool Works Com- 
pany, Hamilton, Ohio, and will be the assistant to James K. 
Cullen, president. Mr. Peirce is a graduate of Harvard, Class 
of 1904. For the past 19 years he has been active in the American 
Steel & Wire Company of the United States Steel Corporation. 
lor about six years he was superintendent of the New Haven 
Works of the American Steel & Wire Company and for the past 
two years had been superintendent of the South Works. 


Anson Wood Burchard, vice-chairman of the board of directors 
and chairman of the executive committee of the General Electric 
Company and chairman of the board of directors of the Inter- 
national General Electric Company, died on January 22 in New 
York City. Mr. Burchard was born in Hoosick Falls, N. Y., on 
April 21, 1865. He graduated from Stevens Institute of Tech- 
nology in 1885 with the degree of mechanical engineer. In 1902 
he joined the organization of the General Electric Company 
and until 1904 was controller, with headquarters at Schenectady. 
In 1904 he was appointed assistant to the president; in 1912 he 
was elected a vice-president, and in 1917 was elected a mem- 
ber of the board of directors. In May, 1922, Mr. Burchard was 
elected vice-chairman of the board, and in June of the same 
year he was elected president and chairman of the board of 
directors of the International General Electric Company. 
About a year ago he was relieved of the duties of president, but 
continued as chairman of the board. He was director of several 
utility and electrical companies. 


Frank W. Hamilton, associated with several New York busi- 
ness men, has purchased the interests of Cadwallader R. Mulli- 
gan in the Ulster Iron Works, at Dover, N. J. Mr. Hamilton, 
formerly vice-president and general manager, is now president 
of the company, succeeding John Mulligan, deceased. Henry T. 
Bradley, formerly manager of sales, is vice-president. John D. B. 
Vreeland will continue as secretary and treasurer. E. W. Kava- 
nagh, associated with the sale of Ulster products for several 
years, has been appointed sales manager. The Ulster Iron Works 
was established at Saugerties, N. Y., in 1827. In 1863 William 
Mulligan assumed the management, and with him was associated 
his brother, Cadwallader R. Mulligan. The latter in 1883 took 
over the management of the Dover Iron Works at Dover, N. J., 
and one year later he moved the business of the Ulster Iron 
Works, which had outgrown the facilities at Saugerties, to 
Dover. Later the firm name was changed to Ulster Iron Works, 
Incorporated, and John Mulligan became the president, holding 
the office at the time of his death, which occurred last May. 
The new management will continue the business under the same 
name and without change in its policy. 


Warren Corning, who has become president of the Chicago 
Tube & Iron Company following its consolidation with Warren 
Corning & Company, was born in Peoria, Ill., in 1889, and re- 
ceived his education at Mt. Pleasant Military Academy, Kenyon 
College and the University of Chicago. In 1912 he entered the 
employ of the Hewitt Manufacturing Company, Chicago, where 
he was employed in the plant, and in the following year became 
sales representative. In 1914 he organized Corning, Dunne & 
Company, Chicago, which in 1916 was taken over by Warren 
Corning & Company. In 1917 he discontinued the operation of 
this company to enter the army as a private in the Thirteenth 
Engineers. After being promoted to sergeant and to first lieu- 
tenant in the department of light, railways and roads, he was 
commissioned captain of Company D of the Third Engineers. 
Later he was appointed aide-de-camp to Major General M. M. 
Black, chief of engineering. In 1918 he returned to civil life to 
resume the operations of his company, which occupation he has 
followed until his recent election. Fred Gardner, who became 
vice-president and general manager of the Chicago Tube & Iron 
Company following the consolidation, entered business in the 
sales department of Joseph T. Ryerson & Son in 1908. In 1913 
he became associated with the Oxweld Railroad Service Com- 
pany, and in 1923 resigned to become president of the Chicago 
Tube & Iron Company, which position he has held until his recent 
appointment. 
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Personal Mention 








General 


\V. O. Thompson, formerly general superintendent of rolling 
stock of the New York Central, at Buffalo, N. Y., has been ap- 
pointed equipment assistant, with the same headquarters. 


W. H. ILynn, general superintendent of motive power of 
the New York Central line East and West of Buffalo, has been 
appointed general superintendent of motive power and _ rolling 
stock, with the same headquarters. 


Kk. ii. FLINN, master mechanic on the Western region of the 
Pennsylvania, at Columbus, Ohio, has been promoted to super- 
intendent of motive power of the Northern division, Central 
region, with headquarters at Buffalo, N. Y. 


Aveust MvELter, in addition to his duties as supervisor ot 
automatic train control of the Chicago, Rock Island & Pacific, 
has been appointed air brake instructor, with headquarters shifted 
from Des Moines, lowa, to Chicago, succeeding W. J. Hartman, 
deceased. 


Jonn Daniets, road foreman of engines on the Oregon- 
Washington Railroad & Navigation Company, with headquarters 
at LeGrande, Ore., has been appointed general fuel supervisor, 
with headquarters at Portland, Ore., succeeding A. W. Perley, 


deceased. 


I. Kersy, supervisor of locomotive operation of the Balti- 
more & Ohio, with headquarters at Cumberland, Md., has 
been appointed assistant to the chief of motive power and equip- 
ment with headquarters 
at Baltimore, Md. He 
was born July 23, 1864, 


at St. Clairsville, Pa., 
and has been in_ the 
continuous service of 


the Baltimore & Ohio 
since 1903, starting as 
locomotive engineman 
on the Cumberland divi- 
sion. For the next ten 
years he was engineman 
or air brake inspector 
on the Connellsville, 
Philadelphia and Chi- 
cago. divisions, being 
promoted to supervisor 
of locomotive operation 
on the staff of the 
general manager of the 
Eastern lines in 1913. 
In 1916, he was pro- 
moted to a similar posi- 
tion on the staff of the vice-president in charge of operation, 
from which he has now been advanced to assistant to the chief 
of motive power and equipment. 





F. Kerby 


T. W. Cor, master mechanic on the Nickel Plate district of the 
New York, Chicago & St. Louis, at Conneaut, Ohio, has been 
promoted to superintendent of motive power, with jurisdiction 
over the Nickel Plate and Lake Erie & Western districts, with 
headquarters at Cleveland, Ohio, succeeding W. G. Black, who 
has resigned to accept a position with another company. 


FREDERICK W. HANKINS, general superintendent of motive 
power of the Central region of the Pennsylvania at Pittsburgh, 
Pa., has been promoted to chief of motive power, with head- 
juarters at Philadelphia, Pa., succeeding J. T. Wallis. Mr. 
Hankins was born on January 1, 1876, at London, England, and 
was educated in the public schools of Foxburg, Pa. He entered 
the employ of the Pittsburgh & Western as a machinist appren- 
tice on April, 1891, and from April, 1894, to April 21, 1905, 
served consecutively as a machinist on the Baltimore & Ohio 
ind the Allegheny Valley. On the latter date he became engine- 


house foreman on the Cumberland Valley; in May, 1912, general 
On January 1, 


foreman, and in May, 1916, master mechanic. 
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1919, he was appointed master mechanic on special work in the 
office of general superintendent of motive power of the Pennsyl- 
vania; in March, 1902, was promoted to assistant chief of motive 
power, Pennsylvania System, and in 1923 became general superin- 
tendent of motive power of the Central Region. 


James T. Wai ts, chief of motive power of the Pennsylvania 
System, at Philadelphia, Pa., has been promoted to assistant vice- 
oresident in charge of operation, with the same headquarters. 
Mr. Wallis was born on 
June 11, 1868, at New 
Orleans, La. He was 
educated at the Uni- 
versity of Louisiana, 
Georgetown College, 
and the Stevens Insti- 
tute, graduating from 
the latter school in 
1891. He entered the 
employ of the Penn- 
sylvania Railroad’ on 
September 16, 1891. 
His promotions were 
as follows: October, 
1894, machinist at West 
Philadelphia, May, 
1896, assistant road 
foreman of engines, 
Philadelphia, Baltimore 
& Washington  Rail- 
road ; April, 1899, 
assistant master me- 
chanic, New York division; May, 1900, assistant master mechanic 
machine shop at Altoona, Pa.; July, 1900, assistant engineer motive 
power in office of general superintendent motive power ; October, 
1901, assistant engineer motive power, Pennsylvania railroad divi- 
sion; January, 1903, master mechanic, Baltimore division, Northern 
Central Railway; April, 1906, master mechanic, Philadelphia 
Terminal division at West Philadelphia; April, 1907, superin- 
tendent motive power, Erie division and Northern Central rail- 
way; May, 1911, superintendent West Jersey & Seashore rail- 
road; January, 1912, general superintendent motive power, Penn- 
sylvania railroad, Lines East of Pittsburgh. On March 1, 1920, 
he was appointed chief of motive power of the Pennsylvania 
System. 





J. T. Wallis 


Master Mechanics and Road Foremen 


J. R. AGNEw has been appointed road foreman of engines 
of the Washington division of the Southern, with headquarters 
at Alexandria, Va. 


J. K. Morcan, general foreman of the Chicago, Rock Island 
& Pacific at Little Rock, Ark., has been promoted to master 
mechanic, with headquarters at Dalhart, Tex. 


J. B. Crawan, general foreman of the locomotive department 
of the Missouri Pacific, at St. Louis, Mo., has been appointed 
master mechanic of the Wichita division, with headquarters at 
Wichita, Kan., succeeding J. P. Downs, resigned. 


Lucius SEAM has been appointed master mechanic in charge 
of the locomotive department, car shops and coal dock of the 
Copper Range, with headquarters at Houghton, Mich., succeed- 
ing Gilbert Bisson, resigned. 


A. W. Turner, road foreman of engines of the Michigan 
Central at Jackson, Mich., has been appointed division master 
mechanic, with headquarters at Niles, Mich., succeeding W. H. 
Corbett, who has been relieved at his own request. 


Car Department 


L. E. DeELFRAIssE has been promoted to car foreman of the 
Missouri Pacific, with headquarters at Mart, Tex. 


Joun GiLL, car foreman of the Delaware, Lackawanna & 
Western at Kingsland, N. J., has been promoted to passenger car 
foreman, with headquarters at Hoboken, N. J. 
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Shop and Enginehouse 


C. H. VENSo has been promoted to boilermaker foreman of the 
Missouri Pacific, with headquarters at Kingsville, Tex. 


A. M. FireBAuGH has been promoted to day roundhouse fore- 


man of the Missouri Pacific, with headquarters at Kingsville, 
‘Tex. 


L. L. Tay Lor has been promoted to assistant night roundhouse 
foreman of the Missouri Pacific, with headquarters at Van 
Buren, Ark. 


V. N. Ports has been promoted to general foreman of the 
Missouri Pacific, with headquarters at Kingsville, Tex., succeed- 
ing A. M. Firebaugh. 


K. A. Lentz, erecting shop foreman of the Southern, at 
Spencer, N. C., has been promoted to shop superintendent, with 
the same headquarters. 


H. M. Wootston has been promoted to erecting shop foreman 
of the Missouri Pacific, with headquarters at Kingsville, Tex., 
succeeding V. N. Potts. 


R. W. Humpert has been promoted to night roundhouse fore- 
man of the Missouri Pacific, with headquarters at Mart, Tex., 
succeeding J. J. Mooney. 


P. J. KitcHen, general foreman of the Chicago, Rock Island & 
Pacific at Waurika,. Okla., has been transferred to El Dorado, 
Ark., succeeding I. L. Coles. 


J. J. Moonry has been promoted to general foreman of the 
Missouri Pacific, with headquarters at Houston, Tex. Mr. 
Mooney was formerly night roundhouse foreman at Mart, Tex. 


G. DABNER, general foreman of the Missouri Pacific at North 
Little Rock, Ark., has been promoted to general foreman, with 
headquarters at St. Louis, Mo. 


A. B. Erickson, division foreman of the Missouri Pacific ‘at 
Dupo, Ill., has been promoted to general foreman of the locomo- 
tive shops at North Little Rock, Ark., succeeding G. Dabner. 


T. DEVANEY, master mechanic on the Clover Leaf district of 
the New York, Chicago & St. Louis, at Frankfort, Ind., has 
been appointed superintendent of shops, with the same head- 
quarters. 


Purchases and Stores 


C. L. McItvaine has been appointed assistant to the stores 
manager of the Pennsylvania with headquarters at Philadelphia, 
succeeding R. C. Harris. 


A. J. MELLo has been appointed purchasing agent in charge of 
purchases and stores of the Pacitic Fruit Express, with head- 
quarters at San Francisco, Cal. 


The jurisdiction of R. L. Trinpat, purchasing agent of the 
New: York, Chicago & St. Louis with headquarters at Cleveland 
Ohio, has been extended to cover the entire system following 
the discontinuance of the purchasing department of the Clover 
Leaf district at Toledo, Ohio. 


Wacter E.., Evans, assistant to the general purchasing agent 
of the Canadian National, at Montreal, Que., has been promoted 
to purchasing agent of the Grand Trunk Western system, with 
headquarters at Detroit, Mich., succeeding George W. Caye, 
retired under the pension rules of the company. 


C. E. WALSH, assistant purchasing agent of the Pennsylvania 
at Philadelphia, Pa., has been promoted to purchasing agent, with 
the same headquarters, succeeding Montgomery Smith. Mr. 
Walsh was born on September 20, 1882, at Uhrichsville, Ohio, 
and entered railway service on May 6, 1899, as a storeroom clerk 
on the Pittsburgh, Cincinnati, Chicago & St. Louis (now a part 
of the Pennsylvania). After a number of advancements he be- 
came assistant purchasing agent in 1914. In 1920 he became 
assistant purchasing agent, Central region, with headquarters 
at Pittsburgh, and in 1924 was appointed assistant purchasing 
agent of the Pennsylvania Railroad system, which position he 
was holding at the time of his recent promotion. 


CHauncey B. HALL, who has been appointed stores manager 
of the Pennsylvania, with headquarters at Philadelphia, Pa., 
was born on March 7, 1875, at Baltimore, Md., and was educated 
in the public schools of that city and at Baltimore City College. 
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He entered railway service on August 11, 1891, with the 
Northern Central (now a part of the Pennsylvania) as a 
messenger. He occupied various clerical positions until July 1, 
1908, at which time he entered the purchasing department as a 
special inspector. On March 1, 1916, he was appointed sales 
agent, and in October of the following year, chief clerk in the 
purchasing department. On March 1, 1920, Mr. Hall became 
assistant to the purchasing agent, and in October of the same 
year, assistant to the general purchasing agent. He was 
appointed general storekeeper on February 1, 1926, which posi- 
tion he was holding at the time of his appointment as stores 
manager. 

MontTGOMERY SMITH, who has been promoted to assistant to 
the general purchasing agent of the Pennsylvania with head- 
quarters at Philadelphia, Pa., was born on October 28, 1862, at 
Philadelphia, Pa., and was educated in the public schools of that 
city. He entered railway service on July 23, 1879, as a clerk in 
the office of the auditor of passenger receipts of the Pennsylvania. 
From August 22, 1879, until December 1, 1893, he was a clerk in 
the purchasing department, and on the latter date became lumber 
clerk, which position he held until February 1, 1896, when he 
became chief accountant. On June 1, 1900, he became chief clerk 
and on November 12, 1902, assistant to the purchasing agent. 
I'rom June 15, 1905, until March 1, 1920, he was assistant pur- 
chasing agent at Philadelphia. This service was all with the 
Pennsylvania Railroad. On March |, 1920, he became purchasing 
agent of the Eastern region of the Pennsylvania system, and on 
January 16, 1924, was promoted to purchasing agent of the Penn- 
sylvania system, which position he was holding at the time of 
his promotion to assistant to the general purchasing agent. 


E. G. WALKER, chief clerk in the purchasing department of 
the Atchison, Topeka & Santa Fe, has been promoted to assistant 
general purchasing agent, with headquarters at Chicago. Mr. 

Walker was born on 
October 5, 1870, on a 
farm near Howe, Ind. 
He graduated from the 
Goshen (Ind.) High 
School in 1887 and for 
several years taught 
school and studied law. 
In 1894 he returned to 
his farm and in 1898 he 
entered railway service 
in the stores department 
of the Lake Shore & 
1 Michigan Southern 
(now a part of the 
Michigan Central) at 
Elkhart, Ind. He re- 
mained at this point 
until 1903, when he 
entered the stores de- 
partment of the Santa 
Fe in a clerical capacity 
at Albuquerque, N. M. 
Mr. Walker served for a short time in 1904 on the Chicago, 
Rock Island & Pacific at Moline, Ill., and in 1905 he returned 
to the Santa Fe at Topeka and was then transferred to Chicago, 
being promoted to assistant chief clerk of the purchasing de- 


partment in 1910. In November, 1913, he was promoted to chief 
clerk. 





E. G. Walker 


Obituary 


Rosert B. HuppeLl, for about 15 years purchasing agent at 
New York for the International Railways of Central America, 
died on January 13 at Kingston, Jamaica, at the age of about 84 
years. Previous to his service with the International Railways 
Mr. Hubbell had served as purchasing agent of the United Fruit 
Line. 


P. J. ScHvuy.Ler, road foreman of engines of the Harrisburg 
Division of the Reading, died on December 27 at Harrisburg, 
Pa., following an operation for kidney trouble. Mr. Schuyler 
entered railway service in 1877 as a foreman on the Central of 
New Jersey, being promoted in 1880 to engineer. He became 
assistant road foreman of engines of the Reading division of 
the Reading in 1902 and in 1906 was promoted to road foreman 
of engines of the Harrisburg Division. 
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